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Qb.iectives^  ■  i  ^ 

j\  oorisider-ble  amount  of  iiavy  ;.x>untou  aboard 

Ship  is  hela  in  ].osition  by  flexible  auppox'tt.  i'ne.io  equip¬ 
ments  have  seve.  ai  mocies  of  vicrations  v/iiose  X'l’ecueaci&s  are 
easily  deteminable.  Vhe  maximum  uispla cements  of  these 
equipments  vdth  respect  to  their  supi-orbs  art  of  interest 
from  the  viev/point  of  the  suitability  of*  the  mounts  in  pz‘o- 
tecting  tlio  equipments  from  damage  and  also  from  the  viev/- 
point  of  determinii^  the  relative  intensities  of  sl.ock  at 
different  locations  on  a  si'dp.  Tne  lower  mooes  of  viorations 
of  tne  mounted  equipments  ai't  generally  in  t.:o  iviage  bet.reen 
4  and  20  cps.  As  the  response  (tiie  “response"  of  a  point  on 
an  equipment  is  considered  to  be  the  niaximui;.  cii...placement  of 
that  point  with  resjxjct  to  its  supportc)  of  an  e(.;ui]a;iont  is 
dependent  on  the  tyi^e  of  mounting  and  ti,e  position  of  measure¬ 
ment  it  is  practical  only  to  compire  responses  of  similai* 
equiixment  at  given  locations  on  tlie  equipments,  alti.oi...gh 
sufficient  dat;,i  are  included  so  tiiat  a  more  extensive  analysis 
^is  possible « 

2«  The\  principal  ob.7e;.:ti%'es  to  be  gained  fx'oni  i:ieasui'e- 

menti.  of  displacements  of  siiock  mounted  Oqui;,arients  ' 

witii  respect  toXtneir  support..;  iru  b-erofore: 

•n,  b^t; rain vt ion  of  tiie  sixit ability  of  tne 
mount  _ng  system  wit.;  respect  to 
i.  x'lexibility  properties  of  tae  mounts, 
i,  Oloarances  provided,  ana 
3,  Locations  of  tiiC  raounts  on  tne  equipments. 
Taese  factors  ere  conoidered  first  in  xiaportunce 
and  can  be  obtained  in  sufficiently  gooa  approxi¬ 
mation  v.dth  iitule  Outuileu  analysis, 

B.  iteteruination  of  tiie  relative  intensity  of  Siiock, 
as  to  its  effect  on  shock  mounted  u^.paratus,  as 
a  function  of  location  ;*atijin  a  snip  and  of 
distance  and  orientation  of  the  si;i^,  witxi  re¬ 
spect  to  tae  source  of  tho  explosion. 
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3.  Shook  aotthiod  olootioiiie  oqoipiMQt  fooai  to  bo 

■oot  ottitablo  for  thooo  otudlioo.  Tho  aoot  ootlofoetorf 
oonOitioo  oxlotod  irttoa  o  givon  tjrpo  of  goor,  lu»oatod  la  • 
otoadord  aaaeor,  aao  fooad  mi  au^r  dlfforont  atalpo.  Thlo 
ooourrod  for  oororal  tjp**  rod^o  radar  goar.  Load 
gagoo  woro  aood  with  thooo  goar#  aad  «ltn  othor  oqulpaoat 
idioro  froquooo/  dotoralBatiooo  ooald  oaolJj’  bo  aado  or  ahoro, 
for  ooa«  othor  roaaoa,  tho  dloplaooaoata  aoro  of  partloolar 
latoroat, 

Shlpo  Inotmaontod  with  Load  Qofoo 

4*  Ao  tho  aao^int  of  offort  that  eould  bo  put  forth  to 

aagf  partloo^r  phaoo  of  inotroaoatatlou  aao  llaJ.tod,  eiUj  tho 
foUoaiag  oUpo  aoro  Inotruaoatod  aith  load  gagoo.  Thooo 
ohipo  aoro  ohooon  ao  eapablo  of  glviig  Infonoatlon  eoneoraiag 
ohook  intonoity  aa  a  fonotloa  of  diataaeo  from  tho  boab,  and 
to  a  loaaor  oxtont,  ao  a  fuaotlon  of  looatlon  althln  a  ohip. 
Tho  foa  appUoationo  in  tho  APA  tjrpo  ohipo  aoro  on  oq^ipaont 
oopooially  Inotallod  for  tho  Groaoroado  toot.  Tho  ohipo 
ioatnuBontod  aro  liatod  in  Tablo  I. 

Tablo  I  ■  Shipp  Inotroaontod  aith  *1"  or  Load  Qagf;o< 


Dootroyoro 

00347  Laaioon« 
00389  Mugford 
00390  Balph  Talbot 
0D4Q3  Trippo 
DD404  Bhind 
DD406  Staok 
0D408  Wilson 
D0410  Hugboo 
!U)411  Andoroon* 
fH3419  Wainaright 

Attack  Tranoporto 

APA$7  GilUaiia 
APA44  Braokon 
APA77  Crlttohdon 
APA79  OaaooB 


Battloohipo 

19B34  Moa  Tork 

Gmiooro 

CA24  Ponaaoola 
CA25  Salt  Lako^Bity 

Sttbaorinoo 

SS184  Sk^.pjaek** 
SS196  Soa  Baron 
SS308  Apagon«* 
SS335  Oontuda 


«Sunk  during  Able  tost,  no  tost  data  obtiinod. 
oaSunk  during  Bakor  toot. 


I  ^  ;Tho  locations  of  thooo  ships  aith  respoot  to  tho 
ojqploJkbnAfor  tho  Ablo  ud  Bakor  tosts,  aro  sboan  on  Platos 
1  and  2i 
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Method  of  MeaauTMfnt 


5.  The  d«t«radnatlon  of  tho  auuclaun  displacM&ont  of 
one  objoct  with  reopoot  to  another  was  Bade  by  "Lead  Strip" 
gages,  or  "1"  gages,  which  consist  of  a  tapered  lead  angle 
soldered  to  a  saall  rigid  base,  as  shown  of  Figure  1.  The 
lead  is  about  1/32  inch  thieh  and  its  length  is  trisuBed  to 


Figuro  1  -  "1"  gage,  or  tapered  lead  angle  Baximun  dis¬ 
placement  gage* 

suit  any  particular  use.  The  gage  is  attached  so  that  the 
relative  motions  of  two  parts  will  crush  a  portion  of  the 
lead  angle  and  so  allow  the  nearest  appix>ach  of  the  two 
parts  to  be  deteraiined.  The  device  is  reasonably  accurate 
for  sudden  velocity  changes  (for  velocities  up  to  about 
50  ft/sec)  encountered  in  normal  shipboard  shock  work. 

The  results  nay  be  inaccurate  because  of  permanent  dis¬ 
tortion  of  a  gage  support,  usually  such  conditions  were 
easily  noticed  and  the  readings  were  discarded. 

Experimental  Data  and  Comments 

6.  The  experimental  data  together  with  all  infor¬ 

mation  obtained  concerning  these  measurements  are  tabulated 
for  each  target  ship  involved.  The  data  is  complete  except 
for  some  submarines  that  were  sunk  by  Baker  test  and  which 
should  provide  Information  of  great  value  if  they  become 
available  for  the  determination ^f  Instrument  recording. 
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Thd  data  uaoally  Inoladaa  tha  following  i 

a.  The  naae  and  model  or  type  of  ahock  mounted 
apparatus  under  study* 

b.  ^e  name  of  the  ship  and  the  location  of  this 
apparatus  on  the  ship. 

0.  A  sketch  of  the  apparatus  showing  gage 
locations. 

d.  Tjrpe,  location,  and  clearance  of  ahock  mounts 
used. 

e.  Identification  number  of  a  photograph  of  the 
equipment.  Some  photographs  of  typical  instal¬ 
lations  are  shown  on  Plate  7. 

f .  Deflection  indicated  by  each  gage.  (It  is  to 
be  noted  that  each  gage  identification  number 
contains  the  nvsmber  of  the  ship  involved 
followed  by  a  single  number  to  identify  each 
piece  of  shook  mounted  apparatus,  and  followed 
by  a  small  letter  to  designate  the  gage  on  a 
given  piece  of  apparatus.) 

g.  Notes  and  comments  as  may  be  necessary. 

7,  The  type  of  mount  is  often  designed  as  L  or  C. 

These  are  illustrated  on  Figure  2  below.  The  C  type  mounts 
have  fairly  linear  load  deflection  curves  until  they  bottom 
solidly.  The  L  type  mounts  are  fairly  linear,  for  doflections 


Figure  2  -  Principal  types  of  shock  luounts. 
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along  their  axis,  until  they  bottom  on  their  shoulders  after 
which  tijne  large  coo^>re88ional  restoring  forcoe  come  into 
play. 

ft.  There  ¥dll  generally  be  conments  follov?ing  the 

individual  pieces  of  apparatus  instrumented.  There  will 
also  be  coonents  at  the  conclusion  of  each  ship  considered 
which  will  summarize  results  for  that  ship.  Finally  there 
will  be  a  general  susioary  and  conclusion  following  the 
presentation  of  data. 
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Location;  On  Radio  Transmitter  Model  TDQ,  in  Radio 
Transmitter  Room,  First  Superstructure  Deck.  The 
transmitter  is  in  the  port  side  of  the  room; 


^ — H 


a-c 


Type  of  Mounting;  Short  C  type  mounts  on  each  bottom  corner. 

Photograph;  AA  OR  140-2295-2,  3,  4. 

AA  OR  140-2294-11,  12. 

Deflection  (inches); 

Gage  t)I^89  /a1  a  b  c  d 

Baker  0.12  0,07  0.11  0.13 

The  mounting  can  be  assumed  to  have  linear  response  for  these 
deflections. 


Comments 

iVble ;  This  ship  Vfas  not  instnunented  for  Able  Test, 
Baker;  The  ship  vias  beyond  the  range  of  appreciable 

d^nuaging  action  of  the  bomb.  The -e  was  negli¬ 
gible  snock  and  no  appreciable  daiiiage  of  any  kind. 


« 
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mm  JUUH  TALBOT 


mssJUigait 

Oft  Biidio  8«e«d^«r  M*!  B80-a,  ia  Hadto  tMM- 
Mftftr  ItM*  Slrtt  SupapAiruotrum  A«rii«  ni«  raaalaw  tM  m 
tba  atarboard  alda  of  tba  rocai^  abova  a  aator-fattapaWr 
and  dlataat  frcm  aU  axtarior  bolkbaada* 


***fff**'  anuata  an  aaeh  of  tba  four  botfta* 

eoraan*  '  lliaiiAcd  about  3/0  inob. 


Pbotairayil^t  U  CR  95-^737*11 


nbraUao  Madaat 

Booking  Fora  and  Aft 
Boakiqg  Atbnartabip 
Tranalatlon  Tartieal 


8«i05  apa 

7.5 

9.6 


Bakar 


abed 
0.15  O.U  0,15  0,03 


Oo— Minta 


f 


^kar? 


Ibis  ship  ms  not  inatroaiantad  dngjag  Abla  teat. 
Thara  vara  nagligibla  shock  displaeaaants.  iba 
ship  suffered  no  appraeiabla  dairnga. 


P»390  #2,.Qagas» 


daok. 


On  Bangs  and  Train  Indicator  liodal  BG  typo  CRP. 
Booai  vhicb  is  loeatad  on  the  second  supers  true  tura 
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-  22  — i»i 

( 

i  > 

d  a 

a 

Looking  Port 

2 

!4 

_  J 

b-c  ^ 

f 

h 


Sxt«rlor  Blkhd. 


38 


Looking  Aft 
Front  View 


Type  of  Mounting:  C  type  mounts  on  each  bottom  end  run  the 
full  depth  of  the  equipment. 


Photograph  I  BA  OR  95-737-12 


Vibration  Modes; 

Rocking  Fore  and  Aft  7.6  cps 

Rocking  Athwartship  11.2 


Deflection 
Oage  DD390 
Baker 


finches ) ; 


abed 
Oo33  0,25  0,31  0.57 


Comnente 

Ablet  This  ship  was  not  instrumented  during  Able  test. 
Bakert  There  was  negligible  shook  and  no  appreciable 
damage  to  the  ship  or  Its  equipment. 

DD390  #3  Gages: 


Location t  On  Plan  Position  Indicator  in  C.I.C.  Room, 
Second  Superstructure  Deck  (starboard  aft  side  of  room). 
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Type  of  Mounting;  Short  C  type  aounta  on  each  of  the  four 
bottom  comers.  L  type  mounts  on  the  upper  back  corners  of 
the  lower  unit.  Clearance  slightly  over  1/4  inch  for  the 
bottom  mounts. 

Vibration  Modest 

Rooking  Fore  and  Aft 
Rocking  Athwartshlp 

Deflection  (inches); 

Gage  DD390  F3  a 

Baker  0.15 

Comments 

Able:  This  ship  was  not  instrumented  during  Able  test. 
Baker:  There  was  negligible  shock  and  no  appreciable 
damage. 


5.7  cps 
4.4 


bed 
0,13  0.57  1.00 


DD390  #4  Gages: 

Location:  On  Radar  Transmitter  Model  SC3  type  CG,  in 
Radar  Transmitter  Room,  Second  Superstructure  Deck. 
(Near  aft  bulkhead.) 


\ 
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1 

Looking 

Port 

Flout  Vlwu 

\ 

18 

20 

^0 

'  ■* 

71 

^  ' — rr 


Trp»  of  Mouptlagt  C  type  uDimts  on  the  four  bottom  eomere 
and  on  bottom  e^ee  between  the  comers  (total  eight  mounts  on 
bottom).  Two  C  type  mounts  on  ^e  upper  back  comers.  About 
one  inch  vertioml  clearance. 

Photograph:  BA  CE  95-738-2  and  BA  CB  95-738-3 

Vibration  lipdest 


Rocking  Pore  and  Aft 

7.1  ops 

Hocking  Athwartship 

7.4 

Translation  Vertical 

9.7 

Deflection  (inches): 

Gage  DD390  #A  a 

b  e 

d 

Baker  0.09 

1.33  0.07 

0.07 

Comments 

Able;  This  ship  was  not  instrumental  for  Able  test. 

Baker:  There  was  negligible  shock  and  damage.  In  spite 
of  the  negligible  shock  intensity  the  displacement 
of  the  top  of  the  tall  narrow  transmitter  was  1.3 
inches.  This  indicated  the  large  displaomaents 
caused  by  rocking  modes  of  poorly  mount<sd  equipment. 

pD220iiJ^es: 

Location:  On  Model  BN  Tmnsmitter  and  Eeeelve*.,  type 
CFN-43ACB,  in  Badar  Transmitter  Room,  Second  »  perstructure 
Deck.  (Starboard  aft  comer  of  room.) 
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of  Mpintlati  L  tjptt  aoiini*  on  four  bottoa  oornen, 
CliSraneW  tbmi  1/8  Inoh. 

Photjoaraphi  BA  CR  95-73B-4 

yibnation  Ifcx^a  i 

uooKiiig  Tor*  and  Aft  10.1  cps 

Rooldiig  Athwartahip  U.S 

Txanalatloa  Tartleal  21 .3 


s:l< 


Baker 


a 

0,13 


b 

o,oe 


DD^90  Oeaeral  Diacuaaion 

Ablet  Tttla  ship  was  not  inatrttaented  for  Able  test, 

Baicert  The  ship  was  beyond  the  effectire  range  of  the  beah* 
There  was  negligible  shook  and  daaage. 
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DD403  TH1PP> 


Lead  gage  data  ivaa  obtained  for  this  ship  onlgr  for  the  Baker  test* 


DDLQ3  #1  Pages  I 

Location!  On  Radio  Transmitter  Model  TDQ^  In  Radio  Trans- 
■Itter  Room^  First  Superstructure  Deck.  The  transialtier  Is 
in  the  starboard  side  of  the  rooM. 


g  » 

e-f  > 

k 

•  P 

8  ' 

Looking  Aft 

Looking  Stbd. 

Side  View 

Front  View 

3 

0 

• 

h  P 

a-d  > 

,  d  p 

h  > 

L - - - -jJ 

Hf 


Tnje  of  Mounting!  The  unit  Is  mounted  In  an  angle  Iron  frame 
M  iriilch  It  is  attached  by  means  of  C  type  mounts  on  the  four 
bottom  corners. 


Photograph! 

Deflection 
Gage  0DA03 
Baker 


AA  CR  IAO-2293-1 
(Inches)! 

71  a  b  c  d  e  f 

O.OA  0.16  0.13  O.OA  0.15  0.19 

8  h 
0.40  0.05 


Cosmants 


See  "General  Discussion"  for  this  ship. 
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MMtQ3  #2  OMtst 

Location  t  On  Modal  BCK  Radio  Raoaivar,  Radio  Tranaadttar 
Roob,  Firat  Soparatruotara  Dock.  Tha  unit  ia  located  on  tha 
atarteard  aida  abora  tha  TDQ. 


Id 

-a  17i 

Looking  Stbd. 

t 

10 

Looking  Fwd. 

Front  View 

1 

Side  Tlaw 

_ _ 

-1 

Typa  of  Mounting  I  L  typa  mounta  ara  undar  on  tha  four  bottom 
eornara. 

Photographs  AA  CR  140-2293-1  and  AA  CR  140-2293-d 

Daflactlon  {inchaa)i 

Gaga  DD403  #2  a  b 

Baker  0.12  0.10 

Tha  deflection  ia  about  equal  to  the  clearance. 

Coiwaenta 

See  "General  Diacusaicn"  for  thia  ship* 


DD403  #3  Gageat 

Locations  On  Radar  Tranaaiitter  Model  SC-3f  in  Radar 
Transmitter  Room,  Second  Superstructure  Deck.  The  trans¬ 
mitter  is  in  the  aft  end  of  the  room. 
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_ 

i 

Front  View 

Side  View 

Looking 

Looking 

Aft 

Port 

■■ 

48 

20 

> 

^  18 

A 

Typ»  of  Itewntlng:  BLght  C  typ«  mounts  squally  spaced  around  the 
bottom  edges*  Two  C  type  mounts  on  two  upper  back  comers. 

Photokratfc ;  AA  CR  lAO-2292-10,  11,  12. 

Deflection  (Inches); 

Gage  DDi»d3#3  •  b 

Baker  0,33  0.25* 

*Probably  bottomed. 

Cosanents 

See  '^2eneral  Discussion"  for  this  ship. 

DDA03  #A  Gages > 

"  location:  On  Range  and  Train  Indicator  Model  SG,  in  C.I.C. 
Room,  Aft  Port  Side,  Second  Superstructure  Deck. 

'gype  of  Mounting <  The  long  C  type  mounts,  equally  spaced  across 
the  bottom,  run  the  full  depth  of  the  equipment.  Clearance  over 
3/B  inch. 

Photograrti;  AA  CR  1A0“22V5“5>  6,  7»  Vo 
Deflection  (inches )s 

Gages  D04Q3  #4  abed 

Baker  0.11  0.03  0.21  0.23 


Top  Secret 
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Co— wti 


8«t  *9— •!  fiiteaatloa'*  for  thl«  ahlp* 


Looking  Aft 
Front  Flow 


J 


d 

Z 

w 

U 

on»  Cn  Plan  Position  Indloator,  type  CO,  in  C»I<C 
Aft  Starboard  Sida,  Saoond  Superatruotura  Dock. 


# 


lypa  of  Mounting;  Short  C  typa  mounts  on  each  of  four  bottom 
comers.  L  type  mounts  in  back  upper  corners  of  main  unit. 

Photograph;  AA  CB  lAO-2292-2,  3,  U, 
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D»fl»ctlon  (lnche«)r 

Qag«  DD403  #5  •  b 

Bak«r  0.26*  0.23 

^Probably  bottomed. 


DD403  Oenerel  Dlacuaalon 

Bakert  The  ahlp  «ae  beyond  the  effective  damaging  range 

of  the  bomb.  While  no  appreciable  damage  occurred^ 
the  shock  mounts  bottomed  In  many  oases. 
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DP404  MIND 


DD4Q!«.  ft\  Gages; 


Location;  On  Radio  Transmitter  Model  TDQ,  in  Radio 
Central  Transmitter  Room,  First  Suporst mature  Dock, 
(Starboard  side  of  forward  interior  bulkhead.) 


T 


e  "^l^c-d 


Looking  Stbd, 
Front  View 


_J1L_ 


k  1 


h  i-k-1 


Type  of  Mount  in/;;  Unit  is  mounted  in  an  angle  airon  frame. 

C  tyjje  mounts  are  at  each  of  the  four  bottom  corners.  Vertical 
clearance  is  sligntly  greater  tiion  1/4  inch. 

Photograph ;  BA  GU  95^791-7  and  M  CU  95“791-S 

Vibration  Modes;  I 


Rocking  Fore  and  Aft 
Rocking  Atiiwartship 
Translation  Vertical 


6.7  cps 

4.5 

12.3 


Deflection  (inches); 
Gage  DD404  i'/l 
Able 


abode  f  g 

-  0c50  0.50  0.31  1.50*-'  0.13  0.34 


h  i  j  k  1 

0.3B  0.40  0.05  0.36  — 


-Ji-Hard  bottom  on  gage  base, 
Comments 


Able ;  The  starboard  side  of  the  transmitter  room  was  jjuohed 
in  about  3  inches.  Tn  S]..ite  of  the  bottoming  of  the 
mounts  and  the  collisions  of  tiie  unit  with  the  angle 
iron  framing,  the  TDQ  appeared  to  be  in  good  conditi.on 
■and  to  l<:ey  properly,  A  near  by  transmitter. 
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properly*  A  near  by  transniltter  model  TBK  had  a 
tube  broken  and  did  not  key  properily* 

Baker:  No  data  was  obtained  for  this  unit. 

DDUOU  §2  Gages: 

Location:  On  Model  SW  R-ndlo  Receiver^  in  Radio  Central 
Receiving  Room,  First  Superstructure  Deck* 


c  W 


-  17 - 

1 

1 

- -  20  - w- 

c  > 

Looking  Fwd* 

12 

Looking  Port 

Side  View 

1 

Front  View 

a>b 


a 


T^rpe  of  Mounting:  L  type  mount 
Clearance  is  about  1/U  inch* 

Photograph:  BA  CE  95-791“9 

Vibration  Mbdea: 

Rocklcg  Fore  and  Aft 
Rocking  Athwartsbip 
Translation  Vertical 


under  each  of  four  bottom  comers. 


10o6  cps 
8o9 
11.5 


Deflection  (inchea): 
Gage  DD404  /j^2 
Able 
Baker 


a  b  c 

Oo36  0*38  0*42 

0*09  0*U  0*19 


Comments 


Able:  The  mounts  bottomed,  but  t^e  receiver  remained  in 
operable  condition. 

Baker:  The  shock  intensity  was  negligible* 


awa* 


dB.  «Dd  Tr«ia  la  €»I*C«. 

truotttra 


Pori  Ultorlor  StkMl. 

—  n- - 


Looking  Aft 
Front  Vi«nr 


0  lEi: 


3:±d 


J.S  Throe  C  typo  oounto  on  bottom  that  oxtond 
of  oqulpaont.  Cloarance  1/2  Inch* 


SocMngPc 


Lng  and  Aft 
Itocklhg  Athwartship 


7*3  cpo 

d.2 


Able 

Baker 

Common  to 


a 

1,50* 

0.21 


b 

0.75 

0.80 


c 

0,25 

O.IG 


d 

0.13 


Abies  The  entire  starboard  side  of  the  C.I.C.  room  was 
broken  open  by  the  blast.  The  Bangs  and  Tra:ln 
Indicator,  which  was  located  in  the  after  poz t 
side  of  the  room,  suffered  a  considerable  hori- 
aontal  shock,  but  little  Yertloaliy.  The  unit 
appeazred  to  be  in  good  condition. 

Baker  I  The  intensity  of  shock  caused  by  Baker  test  was 
negligible. 
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T^e  of  Mountlimr  L  typ#  aeimts  on  each  bottoa  corner  an4  on 
tvo  ttpjier  back  corners. 

Photographs  BA  CR  95-791^11 

YlbratAon  Modes s 

Rociilng  Athwartshlp  13  d  cps 

(other  modes  were  much  higher  and  not  obtainable) 

Doj'lectiyn  (inches); 

G^e  D0A04  ffU  a  b*  c  d 

Able  0.12  0.17  0,18 

Baker  0,05  0.G5  0,06 

aCage  knocked  off. 

Comments 

Able;  Although  the  mounts  bottomed  the  intensity  of  shock 
did  not  appear  severe,  Tbero  ms  no  apparent  damage 
to  the  unite 

Bakers  The  shock  intensity  caused  by  Baker  test  was 
negligible. 
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DJikOU  Qwral  Dl«ctt»«lon 

All  antUMM  aytmu  ware  swapt  amy  by  tha  Abla 
blaat.  Although  tha  blast  pannanantly  dafomad 
and  broka  apfn  son*  at  tha  kalkkaads  of  oan* 
partaanta  aaataln^  shook  aaantsi  gaar  thara 
«as  AO  avidanea  «4'  nora  than  nadaj^ata  dntaaadtias 
of  shock* 

ytart  Tha  ship  aaa  too  far  raaovad  fran  tha  boab  to  suffar 
any  appraolabla  shock  danaga* 
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Type  of  Mounting:  Three  long  C  type  Mounts  run  full  depth  across 
the  bottom  of  the  equipment.  Clearance  1/2  inch. 


Photograph!  BA  Cfi  95-791-2 


Vibration  Modes; 

Rocking  Fore  and  Aft  20.6  cps 

Rocking  Athwart ship  10.9 


Deflection  (inches) i 
Gage  DDA06  h  a  b 

Able  0.50  O.Oy 

Baker  0.23  0.04 


c  d 
0.09  0.94 

0.07  0.85 


Comments 


See  "General  Discussion"  for  this  ship. 


% 
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DP406  §2  OMt—i 

On  Plan  Poaition  IndLoator  tjp*  CO,  Starboard 
IrtSloa  of  C.l.C.  fiooB,  on  Sooond  Saparatruotura  Daek* 


IV^a  of  Mounting  t  Short  C  typa  aounts  on  aach  of  four  botton 
^  \^iaara  alth  L  tjpa  aounts  in  back  uppar  eornars  of  lovar  nnli* 
Claaranea  about  1/4  inch  in  vortical  diraotion  for  bottoa  aoanta. 


Photograph t  BA  CS  95-791-3 


Yibray.oo  Modaat 

"  '  'lloellng''Pore  and  Aft  5.74  cpa 

Rooking  Athaartahlp  6.53 


Gaga 

Abla 

Bakar 


a 


* 


0.43 


b 

0.60 

0.43 


e 

0.17 

0.09 


d 

0,09 

0,07 


*Bulkhaad  . olf f oner  next  to  the  a  gage  was  bent  In  about  3  inches 
crashing  the  gage  and  Its  support.  This  stiffener  was  on  a 
starboard  exterior  bulkhead.  The  ccapartaent  sas  undaaaged 
except  for  the  above  mentioned  distortion. 


Top  Secret 


Om  1DQ«  in  Badle 

Trniuiittnr  Bnwi  on  8««ond  S^gjorttruaturo  Oook. 


b  > 


24 


Looking  Port 
Front  View 


3251 


Ijrpe  of  M^nntinjn  C  tjpe  npunta  ere  used  on  each  of  four  bottom 
eornere.  Clearance  about  1/4  inch. 


Photoarant^t  BA  OR  95-791-6 


Yibimti  on  Medea  t 

Roeking  Fore  and  Aft 
Rocking  Athwartibip 
Tranalation  Vertical 


7.6  cpa 
4.3 

11.8  (estinate) 


Deflection  (inchee): 
dage  DD406  #3  a  b  c 

Able  0.30  1.4*  0,42 

Baker  0.10  1,0*^  0.l6 


d  e 
0.23  0,25 
0,21  0,25 


wGagea  crushed  to  full  length. 

The  Bounts  bottomed. 

Compartment  and  equipment  not  damaged. 


DP  406  #4  Gages i 

Location;  On  Radio  Transmitter  Receiver  type  CFN,  in 
Radar  Transmitter  Room,  Second  Superstructure  Deck. 


-•24- 


Top  Secret 


18 


Looking 

Port 

Sldt  Vi«« 


28 


L.< 


19 


A 

/  \ 
& 


Looking  Aft 
Front  Vim 


tjp«  aoynta  nr*  on  tko  four  bctton  eemoro. 
inch  to  ohottltior. 


Photogropht  BA  CH  95-791-^ 


Vibration  ybjdoot 

’  dojdng  Foro  and  Aft 
locking  Atlnmrtahip 
Translation  Vertical 


5.5  epa 
5.9 
15.3 


Deflectipn  (inchaa)! 

dagea  DOioib 

Able 

Baker 


abode 
0.30  0.30  0.07  0.34  0.22 
0.07  0.10  0.05  0.10  0.17 


No  apparent  danage  to  conpartnant. 


00406  #5  Pages  t 

Location:  On  Radar  Trananitter  Model  SC2,  in  Radar 
Tranasitter  Rooa,  Second  Snperatructure  Deck. 
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Trp*  of  ypuntlngi  C  type  counts  ere  located  on  the 

^ttoe  eornera  Md  edgea.  Two  C  nounta  are  loeated  on  the 
upphr  back  comer*  There  la  about  1/4  inch  Tartical  clearance* 

Photoarai^t  BA  CH  95-791^-5 

Vibrati<»  Modea  t 

Booking  Pore  and  Aft  10*9  cpa 

Booking  Atheartahip  6,6 

Tranalatlon  Vertical  10*9 

Deflection  (Inohee)t 

Gage  abed 

Able  0.17  0.34  0*05  0*0 

Baker  0*12  0*17  0*30  0.10 

DD406  General  Dlacuaslon 

Ablet  The  blast  was  sufficiently  severe  to  slightly 

defom  soae  of  the  fi3q>osed  bulkheadc  of  the  radio 
cowpartaents*  However,  the  shock  intensity  was 
not  great Rb  aounta  failed  although  there  was 
considerable  bottoadng.  In  g||^ral  the  electronic 

t!*ar  was  not  damaged* 

he  intensity  of  shock  caused  by  Baker  test  was 
less  than  that  caused  by  Able  for  this  ship*  Bo 
damage  and  little  bottoming  occurred* 
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mM  WILBOM 


pr>408  #1  Om«et 

Location!  On  Rang*  and  Train  Indioatcr  tjrpa  GBP  in  C.I.C. 
Rooffii  Sooond  Supana  true  turn  Dock  (Aft  pori  aide  of  rooat)^ 


[*  ** 

Looking  Aft 

24 

Frotit  View 

_ j 

»1E 


H5*«‘ 


Typo  of  Mounting!  Three  C  type  oounte,  aa  ahomn,  extend  full 
depth  of  e^ipment.  Clearance  before  hot  toning  ia  about  1/4 
inch. 


Photograph;  BA  CR  95-7G9-3 


Vibration  Modea! 

Rookixig  Fora  and  Aft  7,6  epa 

Rooking  Athwartehip  10*2 


Deflectlop  (inchee)i 
Gage  0D408  Jl  a 

Able  0.36 

Baker  0.32 


bed 
0.09  0.10  0.17 

0.05  0.16  0.46 


The  starboard  bulkhead  was  pushed  in  several  ineheb  by  the 
Able  shot,  otheraise  there  was  no  observable  damage. 


DD408  #2  Gages: 

Location!  On  Plan  Position  Indicator  type  CG,  in  C.I.C. 
Room,  Second  Superstructure  Deck  (starboard  aH  corner  of 
the  room). 
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{SsUnMiit 

nBKTKr*  9aA  m 


5*i  «PB 

5.7 


D»fXtttAia  ilMlkmh 

a»g«»WI  IT 


Abl« 

Bak«r 


«  b  0  4 

U»  0.7  0.12  0.15 
0.5  0.5  0.13  0.11 


bflila  dtfXMiibB  VM  aoatlir  du*  to  tbo  dlopluMMnt  of  tbo 
etortMovd  oxtorior  bulkhoid  to  wbicb-lt  9ao  foottnodf  tbo  ponMi- 
Boat  dioplAOMiont  of  thlo  bolkboad  «t  thlo  point  «m  oboat  1  ijidi. 


PP40e  #3  Oagbo  i 

Ob  Badir  Tranonittor  Kodol  8C-3»  in  Bador  Trana- 
Jiittar  leoB,  Soaoud  Sttparoirueturo  Dock  (leeatad  naar  ofntar 
of  Aft  balUiaad). 
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r 


After 

Blkhd. 


a 

Looking 

Looking 

Port 

Aft 

Side,-. 

Front 

View 

5 

0 

View 

—  19^ 

20 

J 

b 

Deck 


Prpe  of  Motpattlmt  Six  ahort  C  typa  JBouats  under  base  plus  tuo 
head  braces  on  upper  back  edge.  Clearance  la  about  l/k  Inch 
before  auunta  bottom. 


Photograph t  BA  CB  95-790-3 


Vibration  llodeat 

Socking  !,Pore  and  Aft  9*2  ops 

Booking  Atfawartshlp  8.0 


Deflection  (Inehea); 

Gage  DD40d  #3  a  b 

Able  0.18  0.09 

Baker  0.19  0.16 


No  noticeable  damage  for  either  test.  The  deflections  are  leas 
than  i*ould  be  caused  by  a  sustained  acceleration  of  2  g. 


DDA08  #4  Gages  8! 

Locatlopt  On  Auto-Dryalre  Model  2200,  in  Badar  Transmitter 
Boom,  Second  Superstructure  Deck. 
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k-  ^ 


l-e— -  24  — 

- ^ 

►  ■a 

LoSIdng  Fird* 

• 

b 

0 

_ Jii _ 

t  I»  tgrp«  nounta  oq  four  boitam  oon&oru. 
Tiroo  boforo  bottoming  on  obouXdor  of  nount* 


BA  C8  95-790-4 


«».  m  s.,  .p. 

tooklQg  Atinrartuhip  ll.B 


'  Translation  Fertlcal 

17.< 

0 

a 

b 

0 

Able 

0.21 

0.17 

0,17 

Baker 

DB408  #5  Gaaeet 

0.46 

o.u 

0,15 

Looatlop»  On  (odal  TDQ  fiadlo  Tipaaonlttar^  in  Hnin  Radio 
^rananlitor  So«ai»  First  Supsrstr^iii  x'irs  Dock.  (In  forwani 
starboard  oomsr.)  ^ 


fe 


o  of  Roiunti^t  C  type  mounts  ondsr  each  botton  comsr» 
saranes  about  0«2  inebos  before  bottoming* 


Pfaotograia^t  BA  CB  95-709^1 


Modes g 


Booking  Fore  and  Aft 
Booking  Athwartabip 
Translation  Vertloal 


4.1 

6*8 

12.0 


(estimate) 
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IPeflaetlon  (iKches):  , 

Gage  DDA08  r5  a  b  c  d  e  f 

Able  0.60  0.38  0.18  1.0*  0.60  0.15 

Baker  0.21  0.2A '  0.17  0.37  0.41  0.10 

*BuMped  agdlnst  base  of  gage. 

Door  casing  to  eosapartaieat  was  bent  in  eeverai  inches  by  Able 
blast. 

Badio  and  radar  equipaent  are  in  good  condition* 


Location}  On  Model  RCK  Radio  Receiver »  of  Fomard  Starboard 
Comer,  in  Main  Radio  Tranasitter  Room,  First  Superstructure 
Deck. 
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VBtlast  %  ||p«  fooBi*  on  tunf 

l/k  IjiilMo  to  otonltor  of  ,wiiimi»«' 


|^nif^fMh4  m  CA  99>^m-U,  U  Cl  95^^89-1 


fUQ|UMjM|il 
*  "KSBlllr*  Uto  Ifi 
loekini  Attowrtohlp 
TtonolAtloB  ?ortioal 


7*7  «pe 
9.4 
L2.X 


toflocUw  ^chot)i 

toll 

Bkk«r 


a  b  0  d  #  t  g 

O.Od  0.13  0.C4  O.XO  0w36  O.XO  0.09 

0.07  O.XO  0.06  0.13  0.X8  O.XO  0.06 


Locfcti^tti  On  PtMrar  Pack,  in  Radio  SaoeiTltsic  Ooon^  Flrat 
Superatrueturo  Dock. 


Front  Vleir 
Looking  Stbd, 


Sido  View  Looking  Fwd. 


i  lAc" 


Set. 

BXkhd. 

(Stbd.) 


Type  Of  Mounting t  L  type  nouata  under  four  botton  eomere. 
CXearanee  to  ehouXdera  of  noucto  about  X/S  laeh. 


Photograph I  BA  CR  95-788-11 

Vibration  Modeat 

RoekLng  Fore  anu  Aft 
Rooking  Athwartehlp 
Tranalatlon  Vertical 


13.3  epa 
11.6 
12*2 


Deflection  (inchea): 
Gage  DD408  #7 
Able 
Baker 


a  b  0 
0.32  0.2S  0.14 
O.OB  0.05  0.03 


■f 
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mkm  H  qm— I 

On  BB«iv«ao7  Q«n«rator,  in  C<»q>arta«nt 

if206->X  (frnna  56,  deck  beleir  aeln  deck}* 


Side  Vie«. 

End  View 

Looking 

Looking  Fird. 

v‘ 

a>Tb 

In  coiQ>re8slcua#  Lee?  than 


c  d 

0.02  0,03 

0,0  -- 

The  diesel  generator  was  quite  rigidly  aoonted.  No  knowledge 
was  obtained  of  the  detailed  properties  of  its  supports.  No 
damage  was  suffered  by  the  equipment, 

DDUQ8  General  Discussion 

Able:  The  blast  pushed  in  for  sereral  inches  some  of  the 
starboard  bulkheads  of  the  radio  and  radar  com- 
pai*tment8.  The  shook  int«nslty^  however,  was  not 
great.  There  were  no  shock  mount  failures,  although 
there  was  some  bottoming,  and,  the  equipment  gener¬ 
ally  remained  in  operable  condition.  The  overall 
damage  to  the  ship  was  slight. 

Baker:  There  was  no  appreciable  damage  caused  by  the  Baker 
test.  The  effect  of  the  Able  and  Ba^er  shocks  on 
the  gear  considered  was  about  the  same  for  the  two 
conditions. 


l^e  of  Mounting:  Rubber  mounts 
1^  inch  oleaxmnce  laterally. 

BA  CB  U0-A00-4»  5 


Deflection  ( Inchae ) : 
Gagea  DDAOB  #d 
Able 
Baker 


a 

0.03 

n  no 


b 

0,02 
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BtoO  KMUS 

ifiSBSSLSflBKsL 

La<aUfat  Ob  MtX  IDQ  Isdi^  TnaMltitrr  ialio 
iffbriiard  port  oomor  «••#) 
>alkhM4)i  Ftrtijmiporotrtteturo  Dock* 


im-  16  ^ 

24 

C  ► 

b> 

K 

«  > 

Looking 

rWCl# 

1 

Looking  Port 

Side 

,  30i 

Front  View 

View 

1 

- It 

^e  1 

»  MII.Li  ■  — 

1  ®  > 

A.  "f~'  B  A 

',  I 


>77/7/rA 


of  Mowitiogt  G  type  mounts  on  four  bottom  comers » 


^^ance  about  l/U  inch. 
Riotograph:  BA  CR  95-737-6 


Vibration  Modes; 

Rocking  Fore  and  Aft 
Rocking  Athmartship 
Translatj.on  Vertical 


4*4  eps 
6.8 
11.7 


Deflection 
Gage  DD410 
Able 
Baker 


a  b  0  d  e  f  g 
0.21  0.15  0.80  0.07  0.07  0.23  0.21 
Room  badijr  damaged  by  Baker «  no  readings 
possible. 


Comments 

Able:  There  was  nf^llgible  snook  or  damage  caused  by 
test  Able, 

Baker:  The  shock  caused  by  Baker  test  ear  of  great  severity. 
The  tranemitt^sr  roem  and  its  contents  were  in  such 
disorder  that  no  qhantitative  measurements  were 
possible. 
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DD410  #2  Gages: 

Localdont  On  liod«l  RCK  Radio  Raoeivor,  in  Radio  Tranaoiittar 
Roob,  Firat  Suparairueture  Oaek.  (In  Forward  Port  Coraar 
above  TDQ.) 


w 

-  17i  - 

1 

-ej -  ^ 

>a-b 

T" 

a  e;> 

. 

Looking  Fwd. 

10 

Looking  Port 

) 

Front  View 

>  c-d 

e  d 

Type  of  Mounting;  L  type  aiounta  on  four  bottoa  comers. 
Clearance  to  shoulders  of  mounts  is  1/8  lach. 


Photograph:  BA  CR  95-737-7 
Vibration  Modes: 

Rocking  Pore  and  Aft  9*3  cps 

Rocking  Athwartship  6,3 

Translation  Vertical  11, B 

Deflection  (Inches): 

Gage  DD410  ^2 
Able 
Baker 


Comments 


abode 
0.13  0.23  0.09  0.09  0.25 

Room  badly  damaged  by  Baker  test,  no 
readings  possible. 


Able:  There  was  negligible  shock  or  damage  caused  by 
test  Able. 

Baker:  The  transmitter  room  and  its  contents  were  put  In 
such  disorder  by  the  Baker  test  that  no  readings 
were  possible. 


1 


i 

i 
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DIMO  ifa 

Locatlont  On  H&nge  And  Tnln  Ixdlcator  type  GHP-55ABC-3 
Room,  Second  Superstructure  Deck  (port  side). 


Looking 

Fed. 

Side 

View 

- «sb6— ^ 


Type 
of  t 


of  Moyatinal 
the  equipBient. 


Three  C  type  mounts,  as  shovoi,  run  the  full  depth 
Clearanod  Is  about  1/2,  inoh. 


Photograph >  BA  CR  95-737-8 

4 

Vibration  Modes  x 

nooKing  rors  and  Aft 
Rooking  Atheartfhip 


Abli  0,30 

Bakor  »« 

^Qagt  breko  off 


6,6  ops 
9.1 


b 

0.^ 

0.63 


OoBBMnba 

Abli  I  Thora  vmm  mgligibli  shook  or  shook  damags  oaussd 

by  tsst  AblSt 

.  Baksri  Ths  shook  oavtssd  by  Baksr  tsst  eas  very  isvers.  'ihs 
mounts  did  not  fail  although  they  wr.M  net  stiff 
snough  to  bs  sffsotivs. 


Top  SeoMt 


DD410  ifk  Gaggst 


Locations  On  Plan  Position  Indicator  type  CG,  in  CdoCo 
Room  (after  starboard  corner),  Second  Superstructure  Deck, 


j-*’’ — 


Type  of  Mountings  Short  C  type  mounts  on  each  of  four  bottom 
corners o  L  type  mounts  on  the  back  upper  corners  of  the  lower 
unito  Clearance  from  1/4  to  3/S  inch  before  mounts  bottom^ 


Photograph;  BA  CK  95-737-9 


Vibration  Modes; 

Rocking  Fore  and  Aft  4^5  cps 

Rocking  Athwartship  5*0 


Deflection  (inches); 

Gages  DD410  #4  a  b  c 

Able  0.55  0.21  0.09 

Baker 


Comments 

Able;  The  deflections  caused  by  test  Able  were  small. 

Baker;  The  unit  was  knocked  entirely  free  of  its  supports 
during  test  Baker.  All  mounts  on  the  base  of  the 
equipment  failed.  The  upper  rear  mounts  pulled  a 
bulkhead  "T”  section  loose. 
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Looatloat  On  Radar  Transmitter  Model  SC-2,  tjpe  CG,  in 
Radar  Transmitter  Room,  Second  Superstructure  Deck* 


18 

■  a 

<b 

Looking 

Looking 

Fwd. 

Port 

Side 

Front 

View 

U 

8 

View 

4 

/  t 

_ 

r _ 

Typo  of  Mounting:  Short  C  type  mounts  on  four  bottom  comers 
and  In  middle  of  front  and  back  bottom  edges.  C  type  mounts  on 
upper  back  corners.  Vertical  clearance  less  than  1/8  inch 
(rubber  had  crept). 


Photograph:  BA  CR  95-737-10 

Vibration  Modes: 

Rocking  Fore  and  Aft 

7,2  cps 

Rocking  Athwartshlp 

7.3 

Translation  Vertical 

7.4 

Deflection  (inches): 

Gages  ODUO  #5  a  b 

c 

d 

Able  0,21  0,25 

0.09 

0,1 

Baker  —  — 

— 

— 

Comments 

Able:  Only  small  deflections  and  no  damage  were  caused 
by  test  Able, 

Baker:  All  of  the  mounts  failed  for  test  Baker,  allowing 
the  gear  to  become  loose.  The  compartment  was 
wrecked. 
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DD410  General  Discussion 


Ablo;  Ther«  was  no  appreclabla  damage  and  shock  caused  to 
this  ship  by  test  Able. 

Baker:  The  ship  was  severely  damaged  by  test  Baker.  Con¬ 
siderable  flooding  and  machinery  damage  occurred. 
Shock  damage  to  electrical  equipment  mas  especially 
extensive  In  the  lower  parts  of  the  ship.  The 
shock  experienced  by  equipment  should  be  regarded 
as  of  an  Intensity  slightly  less  than  that  which 
would  cause  uncontrollable  flooding  througjtout  the 
major  part  of  the  ship  with  a  crew  present,  i,  Water¬ 
tight  integrity  was  affected  principally 
rupture  of  piping  and  fracture  of  sea  cotaiUctlons 
and  was  not  caused  by  extensive  hull  failinrai^  It 
is  probable  that  properly  mounted  and  consta  ited 
electrical  and  electronic  gear  could  with  I  |'  the 
shock  existing  In  the  upper  parts  of  the  it 

is  apparent  that  the  failure  of  the  machinei  4  xtems 
in  the  lower  parts  of  the  stiip  point  to  mucn  more 
attention  to  be  required  for  their  mort;  ruggeu 
,  construction.  It  is  believed  that  the  shock  in¬ 
tea  sity  in  this  case  represents  a  near  maximum  for 
which  protection  is  required. 


-39- 


Top  Secret 


Biatl9  WAIMUQHT 


»U9  H  Qm— I 

^oAtloai  Ob  Badio  Tranataiitar  Modal  1DQ,  In  ForiNird  Port 
^mar  of  Badio  Tranaiiittar  Boob,  Flrat  3«q)aratruetura  Dock. 


e; 


:>b 


e  > 


[Looking  Port 
Front  Vlaw 


5" 


3EJ 


/TTTTiecJt 


7777T 


Trpa  of  Motmting?  Short  C  type  mounts  on  each  of  four  bottom 
^Fhara/  'blMrwca  of  mount  is  about  1/4  inch  v-ertieally» 


Photagraoha;  Bk  CR  95>7Bd>6  and  BA  CR  95>788-8 
Vibration  Modas: 


Rooking  Fora  and  Aft 

5  cpa 

Racking  Athaartahlp 

7.4 

Tranalation  Vortical 

11.9 

Daflaetion  (inchas): 

'GaganDlia9  f  1  « 

b 

0  d 

a 

f 

8 

Abla  0.05 

0*46 

0.34  0.13 

0.05 

0.03 

O.U 

Bakar  0.07 

0.73 

0.50  0.05 

0.00 

0.03 

O.IB 

h 

1 

O.U 

0.00 

0.16 

0.00 

CcMwate 

Saa  "Gonaral  Oisousaion"  for  thia  ship* 


Top  Secrat 


DD419  #2  Gages t 


Location  t  On  Model  RCK  Badio  Receirer,  in  Foz^rd  Port 
Corner  of  Badio  Traneailtte^  Boom,  First  Si^erstructure 
Beck. 


-  17i  - ^ 

-  18t  - ► 

Looking  Fwd. 
d  Side 

A 

10 

d 

Jlw 

Looking  Port 

Front 

c  A  ~Ab~c 


*^e  of  Mounting:  L  type  mounts  on  four  bottcm  oomerft. 
Vertical  clearance  is  about  1/8  inch  to  shouldez-  of  mount. 


Photogt-aphS!  BA  CE  95-788-9  and  BA  CR  95-788-10 


Vibration  Mcdee; 

Rocking  Fore  and  Aft 
Rocking  Athnartship 
Tranclation  Vertical 


10,7  cps 

14.5 

16.3 


Deflection 
Gage  DD419 
Able 


Baker 


abed 
0.01  0.07  0,C7  0.01 

0.03  0.06  0.08  0,00 


Comments 


See  "General  Discussion"  for  this  ship. 
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DD419  #3  Pages I 

Loeatlooi  On  Range  and  Train  Indicator  Model  SO,  in  Aft 
Port  Comer  of  C.1»C..  Roon>  Second  Superetructure  Deck. 


L- _  22  _ »J 

1 

r 

Looking  Fwd. 

24 

Looking  Port 

Side 

Front  View 

a: 


a 


Type  of  Mounting:  Three  long  C  type  asonnte^  spaced  as  shown, 
extend  across  the  full  depth  of  equlpnent.  Vertical  clearan^ce 
of  mofint  is  about  1/2  inch. 

Photograph!  BA  CR  95-78P-5 

Vibration  Modest 

Rocking  Fore  and  Aft  2Cr  cps 

Rocking  Athwartshlp  8,4 


Deflection  (iitche>. )  t 
Gage  DDa9  #3 
Able 
Baker 


a  b 
0.13  0,11 
0,07  0,07 


Coinnients 


See  "General  Discussion"  for  this  ship. 


DDU9  #4  Gages ! 


Locati^!  On  Plan  Position  Indicator  type  CG,  on  After 
Starbowrd  Side  of  C,I,C,  Room,  Second  Superstructure  Deck, 
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<4 


^rpa  of  Mounting;  Short  G  type  mounts  on  each  four  hot  ton  comers. 
L  type  mounts  in  back  upper  comers  of  lovrer  unit.  Vertical 
clearance  Is  slightly  over  1/4  Inch  for  bottom  mounts. 


BA  CR  95-788-3  and  BA  CR  95-788-4 


Vibration  Modes; 

Rocking  Fore  and  Aft  4 >4  cps 

Rocking  Athwartshlp  4*4 


a  b  c 
0.26  0.13  0,11 
0.41  0.14  0,14 


Deflection  (Inches): 
Gage  DD419  #4 
Able 
Baker 


DDU9  #5  Gages; 


Location;  On  Radar  Transmitter  Model  SC-3>  on  Forward 
Starboard  Side  of  Radar  Transmitter  Boosi>  Second  Super¬ 
structure  Deck. 


Type  of  Mounting;  Eight  short  C  type  mounts  around  bottom  comers 
and  edges 4  two  C  type  mounts  on  upper  back  comers.  Vertical 
clearance  of  mount  Is  about  1/4  inch. 

Photograph;  BA  CR  95-788-1  and  BA  CR  95-788-2 
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Vlbratton  Uodcss 

Rocking  Pore  aik<i  tft  84!  op» 

Rocking  A thwart ahip  ••6 


Defl action  ( inc  hes ) s 
Gages  DD419  #5 
Able 
Baker 


a  b  c  iR 

0.11  0.09  0.05  OliW 
0.09  0.10  0.13  0.05 


^  18 

20  ^ 

|W 

V 

Looking 

Aft 

Looking 

Stbd. 

Front  View 

A8 

f 

c 

c 

0 

A 

- ^ ^ - Ad 


DDkl9  Gtoeral  Discussion 

Able  and  Bakers  There  was  nif|gli^]jn»le  shock  existent  on 
^  this  ship  during  tests  Able  and  Baker. 
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APA64  BRAOrni 


APA64  #1  Qageat 

*MHj<KJ«aBrator  (BuShlps  Saetlon  660  Special 
rll  #15),  in  Forward  Cargo  Hold  Lowest  Level, 


i_  about  10  ft. 

Fwd. 

Side  View 

8 

■ 

■ 

Hi 

Type  of  Mounting  i  The  unit  is  solidly  mounted  at  the  four 
bottom  comers,  but  it  has  a  long  unsupported  span  between  its 
endSo  The  unit  weighs  about  15  tons. 

Photograph:  BA  CR  1^0-1601-10  and  BA  CE  140-1601-9 

Deflection  (inches): 

Gages  APA64  #1  a  b 

0.00  0,00 

Baker  0.00  0.05 

Comments 

A^:  There  was  no  measurable  deflection  of  the  long 
unsupported  span  of  the  turbo— generator  caused 
by  the  Able  test. 

Baker:  The  deformation  of  the  above  mentioned  span  by 
test  Baker  was  negligible.  The  general  shock 
throughout  the  ship  was  of  a  minor  nature. 
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iPA77  CHITTBIDB^ 


L— ationt  On  Control  Bonoh  (BbOklMi  SootLon  IM  liMi  12S$), 

STiSS. 


oard  Sldo,  Lovoat  LotoI^  of  Forward  l^l«fa  SaAd* 

c  d  (Equlpnant  If  67*  high) 

.»r~x 


ba^.k 

Top  vlow  showing  gagos  In 
tho  plane  of  the  foundation* 


Fwd. 


Aft 


L 

h. 


36 


60 


front 


-TL 

tWt 


n 


Top  v5vw.  showing  head  braces 
and  gage  location  across  upper 
center  shock  mount. 


T 

15 

jL 


34 


Type  of  Mountingt  Special  built-in  mounts  using  rubber  in 
CMpression, 

Photoaraphsi  BA  CR  140-1602-1  and  BA  Cl  140-1602-2 
BA  CR  140-1602-3  and  BA  OR  140-1602-4 


VlbraUon  Modes  i 
/  ikooking  Fore  and  Aft 
Rooking  Athvartshlp 


14*1  ops 

11.2 


Deflection  (inchest i 
Oags  APA77  #1  a 


Able 

Baker 


0.17»  0.19*  0.11*  0.05*  0^12*  0.00* 
0.05  0,02  0.08  0.30  0«00  0,03 
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Deflection  believeiCi  c  ^used  almost  entirely  by  tiie  iinpa.ct  of 
f'a3,ing  a  tcii  covers  -g  Inst  the  top  of  the  unit. 

Coimionts 

Able ;  Tnere  was  no  evidence  of  shock  other  than  that  cauued 
by  the  impacts  of  fallinc’  hatch  covers* 

Baker:  Shock  of  a  very  minor  nature  at  tr.is  location  is 
^  Indicated  by  the  small  deflections  of  the  shock 

mounted  control  bencli,  Tiiere  was  no  damage  to  this 
gear. 


Photo-'^raph ;  DA  CH  140-1602-5 

peflccticj'i  (inCiif’.s); 

ilage  -a  b 

Able  0.34-  0.25' 

Baker  0,0^/  0,11 

■Ji-The  deflection  for  the  .ible  test  is  believed  caused  by  tiie 
iiupact  of  faliiTig  -latc:,-  covers  striking  the  top  of  the  luiit. 

C-Oiments 

♦i.ble :  Eoccept  for  the  damage  caused  by  falling  hatch  covers 

there  were  no  shock  effects  caused  by  able.  test. 
Salcer:  The  deflection  of  tiie  long  unsupported  span  of  the 
turbo-gener.ator  Indicated  rdnor  shock  intensities. 
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APA79  DAWQM 


47?  OjMyj 


at 

loli 


t  Ott  Control  Boaoh  (BuShlpa  Soetion  660  It«R  1314) 
«rA  8«o«b4  Platfom  D*«k«  in  Fomard  Cana 

(Sqttipaant  66"  high) 
back 


Top  viow  ahoning  gagoa  that 
aro  locatod  In  tho  piano  of  tho 


Top  view  showing  head  braces 

and  gago  location  Across  upper 
center  mount. 


Pwd. 


Aft 
front 


T 

15 

i 


33 


Type  of  Mounting:  Special  built-in  mounts  using  rubber  in 
compression. 

Photographs :  BA  CH  lifO-1602-6  through  11 
Vibration  Modes; 

Booking  Fore  and  Aft  13  ops 

Shear  pins  prevented  other  modes  of  vibration 

Deflection  (Inches) i 

Gage  APA79  #1  a  b  c  d  o  f  g 

Able  0.09  0.15  0.05  0.13  0.0?  0,05  0.00 

Baker  No  readings  obtained  for  Baker  test. 
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jy^t  1h«  hatch  cc4flP  coUapaad  Into  this  hold  and  tha 

orax^aad  waa  bent  down  orer  tha  anitchboard.  Howavar 
there  waa  no  danaga  froa  other  oauaaa  at  the  awitoh- 
board  location  or  to  tha  anltchboard  oauaad  by  tha 
Able  teat. 

B^h,ar!!  No  data  ware  obtained. 
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Thera  was  no  appreciable  danagOf  caused  bjr  the  A3lh  teety  to 
aaj  ef  the  shock  oounted  equlpeent  internal  to  the  Mew  Tork* 
The  Baker  test,  however,  rewtlted  in  n  aheek  ef  reBneniMjr 
severe  intensity  throughout  the  ship, 

BB34  #1  Qawesi 

On  iodhl  BBD  tMllo 

Btevboerd  Comer  of  Main  Badio  (Receirini)  Bmw, 
fhlvd  pe#t  Interior  8eow  between  Fwnwi  $CN09f 


Type  ot  MoyiUm^x  L  type  neunts  on  the  lonr  botton 

(iiienrwoe  is  not  apparent  but  iM  on  the  order 
ef  3/8  to  1/2  inch.  The  unit  is  wounted  in  an  angle  iron 
frOwe  that  is  attached  to  a  forward  interior  baikhend. 

Phiotc|gr^pht  BA  CR  5A-752-1 

Viibra^on  Modes  % 

Ikickii^  Vore  and  Aft  9i.l  OPP 

Becking  Athkarts^lp  lOi.4 

Translation  Vertical  11.$ 


Deflection  (inches): 

6age  ^34  #1  a 

b 

c 

d 

e 

f 

Able 

0.11 

0.09 

0.05 

0.00 

0.00 

8p07 

Baker 

0.75* 

0.75* 

0.03 

0.23 

0.09 

Ow23 

6 

b 

i 

0.11 

0.01 

0.C7 

0.19 

0.09 

0.21 

oGtge  saashed  flat. 
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lb*  ahook  at  Vtds  intarlor  part  of  tUa  ship  «aa 
nagliclble.  Tha  .daflaotlona  ara  ganaralljr  laaa 
tban  wottld  ba  oattaad  bj  a  auatainad  •eealaratloo 
bf 

Bakar:  The  Tartiaal  eoapaaaot  of  the  ahook  ma  aarara 

oaualog  3/4  inch  apaaard  notion  and  solid  bot toning. 
HowaTar,  thar#  aaa  no  apparent  damage  to  the  ra- 
oalTar.  The  shook  in  the  hoxdaontal  diraotion 
mas  nagllgibla. 

qp^.Raia» 


Lym^ont  On  Plan  Position  Indicator,  type  C6,  in  Center 
of^Lfbar  Bulkhead  of  C.I.C.  Boom  i^eh  is  located  on  the 

SigMl  Bridge* 


Type  of  Moantinn  Short  C  type  aoanta  on  aaeh  fo«r  bottom 
ooniara.  L  momntn  an  bnak  nupar  oonMra  of  the  lower 
unit.  Clearance  of  maanta  is  batwaan  1/4  and  3/B  imeh« 

Photograph:  BA  CR  54-752>3 

Vibration  Modes: 

Rocking  Fore  and  Aft  3  epa 

Rocking  Athmartahip  4*2 
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A  t»  0 
0.X5  0,15  0.15 

Bak«r 

^Iqulpamt  broke  Icooo  and  aovod  About  tm  foot  foifMr*. 
Coaponte 

^lo»  Th«A  a  OU8  no  aj^praoloblo  obook, 

Tkta  ohock  awwta  failed  and  allowed  oseelfMAt  to 
ONMie  loooo* 


mjUMsiifii 


U^tXmt  Cki  Raafe  and  Train  Isdlontor,  type  OIP-55  AFH, 
la  Pbnitard  Port  Comer  of  C*I*C,  Keen  on  Signal  Bridge. 


t  Three  C  type  mounta  run  the  full  d^th  of 
_  .  ehoon  aboye.  Veitleal  elearanee  of  raounta 

ie  about  l/2  Inch, 

Fhotographi  B*  CH  95-737-8 

yibratlon  Itedop : 

Rocking  Foro  and  Aft  7,6 

Rocking  Athnartahlp  8,4 

Deflection  (Inchea); 

Gage  BB34  #3 
Able 
Bakisr 


a  b 
0.11  0.15 
0,48  0.34 
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AfcAet  fh«r«  was  no  shoelc. 

ItoKSTi  Xt  t«  probable  that  the  apparatus  buttoned,  but 
with  little  excess  energj.  If  It  19  assumed,  as 
a  reasonable  approximation,  that  the  frequcfMB^ 
of  vertical  vibration  is  10  cps,  than  at  letti 
1/2  Inch  clearance  is  required.  This  is  about 
5  times  the  static  deflection.  The  aqalfRixent 
was  not  obviously  damaged. 

Locatj^dhj^  On  Radar  Transmitter  Modwl  SK  typa  C&»52ABH, 
ln^2*Combat  (frame  6A)  on  the  Flag  firidgSo 

Tc 


i 

Looking 

Looking 

Port 

Aft 

Side 

View 

Front 

48 

View 

18  ->■ 

- 'xj 

L 

<—  20  — *N 

X  p - rr 

1[|g|pe  of  Mounting!  Eight  C  mounts  used  on  the  bottom  comers 
and  on  edges  midway  between  corners,  two  C  type  mounts  on 
upper  back  corners . 

Photograph;  BA  CR  5A-752-5,  BA  CR  54-752-6,  and  BA  CR  54-752-7 
Vibration  Modes: 


Rocking  Fore  and  Aft 
Rocking  Athwartshlp 
Translation  Vertical 


6  cps 

7.2 

8.2 


Deflection  (inches) ; 
Gage  BB34  #4. 

Able 

Baker 

Conaents 


a 

0.15 

0.36 


b 

0.11 

0.55 


e 

0.34 

0.95 


Able;  There  was  no  damage  and  negligible  shock  intensity 
registered  by  this  equipment. 
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uakcr;  T{\ii  riiountiiii;  i,-ystor.  .i-.o  a,ao- to  ^^rotcct  tuic 
radar  froa  noticeable  dJUa-igc.  ho'-vevor,  tne  de¬ 
flections  v/e!*©  very  lar^ie  c/nich  indicated  severe 
shock  conditions, 

‘I^ypc  of  daitu-if’c  caused  by  Baker  test  to  Goabat  //2 
coiapartment  is  i;idic&ted  by  the  faiQ.ure  of  the 
bondl.:*j;  oi‘  tho  sheer  inouiits  (holding  the  gyro  re¬ 
peater)  tne  traiii  indicator  was  thro.vn  out  of 
place  j  and  the  optical  range  finder  v/as  broker 
out  of  the  saddjle. 


3B34  iv'5  Gages; 


Location;  On  kadio  Transr.iltter  Lodel  TD(^,  in  Kor.\rard 
dtarboiird  Corner  of  i.adio  TranSMitter  hoa:.,  on  the  Tliiid 


Leek,  Cc»:i].>.urtnient 


jrc 


a> 

4 

b-d 

>b  d> 

Looking 
Stbd , 

Lookiijg  Fv;d. 

30 

Front  Viev/ 

°> 

4^ 

le. 

>f 

h- 

Ag  hA 

h —  24  — ^ 

Type  of  Mounting:  Short  C  tyii©  mounts;  at  bottoni  corners, 
Cle?'*r-.nce  to  bottoii  laount  is  l/:-:  inch,  Tiae  unit  is  siounted 
in  sn— nglc  iron  frame. 


I  hotoKrapii;  BA  Cf.  95-7^2-1 

VibiVitiou  Lodes; 

Kocki;.g  Fore  and  aft 
nocking  atlavartship 


cps 


Lef lection; 
Gage  BB34 
able 
Baker 


a  b 

,01  .09 

.50  ..3B 


c 

.13 

.29 


d  e 

•07  .01 

,40  .09 


f  S 

.01  .17 

•05  .30 


h 

..19 

.30 


Caijment; 


able ;  There  ivas  no  appreciable  shock. 
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Balwrt  No  shook  aottni  »d  sppsratus  In  this  co^Mirtaont 

appsared  daoagtiid  although  thsre  was  a  conaidsrabls 
quantity  of  aqilpaant,  aa  fans,  starting  boxes,  etc., 
broken  loose  froa  the  baSKheauili  is  evideni 
that  the  daaaglDg  coaponents  of  anoM  InvolTed* 
such  small  displacements  thht  the  clearances  of 
about  1/2  inch  provided  sufficient  protection  with 
the  of  mounts  used. 

BB34  General  Discussion 

Able:  There  was  no  appreciable  s' tfi':  or  damage. 

Baker:  The  shock  intensity  through 'tit  the  ship  was  modmemte. 
The  Intensity  of  the  low  frequency  components  of 
shock,  as  evidenced  by  the  deflections  of  shock 
mounted  apparatus,  was  as  great  on  the  superstructure 
decks  as  on  the  3rd  deck  near  the  ship's  centerline. 
Except  for  the  failure  of  the  P.P,I.  mounting,  in 
the  C.I.C.  room,  the  shock  mountings  proved  adequate. 
There  is  little  doubt  but  that  shock  mounted  equipment 
with  resonant  frequencies  no  lower  than  10  cps,  and 
with  mounts  located  so  as  to  decouple  the  rocking 
modes,  that  1/2  inch  .  learance  would  provide  pro*^ 
tectlon  for  shocks  of  these  ^pes.  Equipment  thAt 
has  passed  current  shock  specifications  should  be 
well  able  to  withstand  these  shocks. 
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Sow 


otlo»  Oa  Ml* 
on  th«  CcwrtiMotiloii 


4*  mn  JUnUo 


*0 


a> 

M 

Looking 

Stbd. 

1 

30 

1 

Side  View 

d-g> 

1 

e-f  A 

k-  16  ^ 

b> 
Looking  Fipd. 
Front  View 


Type  of  Mounting:  Short  C  tjrpe  mounts  on  four  bottom  comers, 
L  type  mounts  on  two  upper  back  comers.  Vertical  clearance 
to  ^houlderr  of  mounts  Is  1/4  Inch. 


Photograph;  BA  CR  95-'t3S-5 

Vibration  Modes  t 

Rocking  Fore  and  Aft 
Rocking  Athwartshlp 
Translation  Vertical 


Deflection  (Inches): 

Gage  CA24  |l  a 

Able 
Baker 


12,0  cps 
16.4 

14»4  (some  rooking) 


b  c  d  e  f  g 

.19  .25  .19  .05  .21  .21  .05 

.34  .40»  .41  .09  .35  .35  .09 


^Broken 


Comments 


Able: 


Although  there  was  very  extensive  damage  Just  ex¬ 
ternal  to  this  compartment  there  was  no  visible 
damage  within.  The  unit  was  mounted  to  the 
structures  that  were  attsfiied  only  to  the  deck. 
The  major  shook  direction  was  vertical  and  the 
deflection  was  no  greater  than  would  be  caused 
by  a  sustained  acceleration  of  5  g.  There  was 
no  damage  to  the  transmitter. 
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Bajrari  lh«r«  mu  m  auoh  Mr*  ••vtr*  vhook  r*sttltlng  froa 
th*  Bak*r  t«tt  tbftn  for  th*  kiln  tost*  igaln  th* 
dirootlon  of  gr**t*8t  sarforlijr  *t  thia  location 
«aa  Tortleal.  Although  th*  aounta  bottaa*4  th*r* 
did  not  afg>*ar  to  b*  anj  aarioua  damaga  to  th* 
tranaaittar* 


Locationt  On  High  Voltag*  Reotifiar  typ*  CW-20280,  a  Unit 
of  Maxic  28  Radar}  in  Radar  Tranaaitter  Rooa  (Juat  abor^a 
the  eoaaunication  platfom). 


Type  of  Mounting:  L  type  aounta  on  four  bottom  cornera, 
Clearanc*  tio  ahoulder  of  mount  ia  about  1/16  inch,  however  the 
shoulder  ia  tAle  inch  thick. 


OR  95-738-6 


Vibration  ModMte: 

Hocking  Fore  and  Aft  6«7  opa 

Hocking  Athwartshlp  9*6 

Translation  Vertical  20.0 


Deflection  (inches] 
Gage  CA24  #2 
Able 
Baker 


abed 
0.30  0.56  0.1(2  0.A2 

Rooa  too  damaged  to  obtain  readings. 


Coamenta 

Ablet  The  starboarfl  bulkhead  was  rAightly  bent  in  by  the 
blast,  but  there  was  no  noticeable  damage  in  the 
compartment.  The  shock  as  indicated  by  the  dis¬ 
placement  was  severe.  The  mounts  were  deflected 
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t.  it  ie --t  Ij  ti,' t..nir  yt-  tic  Itui.  , 
i-*i.k«r:  The  cornjKirt-iac..t  v. '.s  stv.r.iy  ^nd  i.-.c  fil^cc  ‘..'iti  a 

cli^ot  LC  of  '  oos^  1*4' *ti.  x**!.*  X* 

C.;24  .v3  Gacea 

A-ocation:  On  ohoclc  Lo'ont  i'.s.ck  (‘ontaiiiin/^  Fire  Control 
kadar  Gear,  located  on  lort  -»ide  of  ;Uidar  Trant-'::iitter  Room. 


Type  of  Lountiiv;s{  Four  L  ty])e  nouuts  under  oacii  side  bottani 
edge.  Tlxo  L  type  mounts  on  up^:or  back  corners.  Clearance  1/8 
inch  to  Siioulders  of  mounts. 

Vibration  llodes; 

hocking  Fore  axid  ixft  7.4  cps 

Rockir^g  athmrtsiiip  S.O 


d  e  f 
0.34  0.07  O.OV 

to  obtain  readings. 

^^Rubber  of  upper  back  shock  xiount  failed. 

Comneiits 

Able ;  This  apparatus  vms  attached  to  the  dock  and  to 
bulkheads.  The  mounts  attached  to  the  bu^diead 
v^re  strained  and  one  failed.  The  vertical  shock 
ms  minor  comp;  r?jd  .viti.  those  transmitted  by  tlie 
bulkhead. 


^flection  (inches! 
Gage'  '^3  ■ 

Able 

Baker 


a  be 

0.70  0.75 

Room  too  damaged 


Top  dec  ret 


Baktri  Th«  coapartaioi  »m  in  nviJh  ehaotie  oondlttoa  that 
no  aMauraaantft  oould  ba  aada*  Iba  Rack  uui  atlU 
hold  in  plaoa  bj  the  aounta* 

CA24  l4  Qaaaat 

Locatloni  On  Plan  Position  Indicator,  in  C.lwC,  Rooa. 


Type  of  Mounting:  Short  C  typo  aounts  on  four  bottoa  corners. 
L  typo  mounts  on  upper  back  comers  of  aain  unit.  Vertical 
clearance  1/1^  ^  inch. 


Photograrii:  BA  CR  95-73d-S 
Vibration  Uodesi 

Rooking  Fore  and  Aft  4*6  cps 

Rocking  Atbvartship  4>7 


Deflection  (inches) t 
Gage  CA24  #4 
Able 
Baker 


a  b  0 

0.62  0.30  0.21 

—  0.50  0.46 


Coanents 

Ablet  Extensiye  structural  damage  existed  in  the  space 
Just  forward  of  the  C.I.C.  rooa,  but  the  C.I.C. 
room  and  the  equipment  in  it  rere  undamaged. 

Baker:  Considerable  displacements  occurred  near  the  top 
of  the  P.P.I.  as  gage  a  was  distorted  too  greatly 
for  readings.  The  yertlcal  shock  was  rery  severe 
as  there  was  about  1/2  inch  dlsplaeaaent  downward 
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itf  olMnne*  vastet  ify  IJMfe*  |ltta 
Indlcatad  brndlng  of  Qf  WMoImimI 


Location  t  H  Haltion  Jntl«|Ur  Ioim  Q^45M9|  Wmt 
Contw  qX  of  O.|J0«  MM*. 


<o 


40 


Looking  Fwd.j 
Front  View 


k-  22 


^ypo  of  l^unti,Bg«  Coliblnation  aouAts  on  each  of  four  bottoa 
ooroora,  Thoao  consist  of  C  type  Jkounta  pluo  a  rubber  aandelch 
In  parallel.  Stabillaing  L  type  taeunia  are  looatod  at  upper 
back  comera.  Clearancea  were  not  detennlnable. 


PhQtograpl|t  BA  CR  95*^238-9 


VibratlonModeat 

Rockuig  Fore  anc^  Aft 
Rocking  Athwartablp 

peflectlon  (ln<ihe8)  t 
Gage  CA^  11^5 

Able 

Baker 


15^ 

10,4 


a  b 
0.05  0.23 

O.a  1.25 


CoBMuenta 

Ably  There  waA  no  apparmt  damage  to  the  P.P.l.  or  to 
Ita  nounii*»g  aupporta.  The  dlaplacedienta  Indicate 
a  minor  ahock. 

Bakert  The  diapdicementa  occurring  during  tRie  teat  were 

about  5  tiauia  thoae  occurring  during  the  firat  teat. 
The  ooapreaaion  of  1.25  Inchea  of  the  top  mounta 

la  extranw. 
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CA2t  Cneral  PlBcuBslon 


Abltt  Severe  top  side  etruotural  danage  occurred,  but 
inside  of  closed  ooapartaents  the  shook  Intensity 
ms  Moderate  for  gear  attached  to  decks.  When 
aounte  were  attached  to  bulkheads,  the  shock 
displacements  were  large. 

Baker t  Considerable  structural  damage,  machinery  damage, 
and  some  flooding  were  caused  by  this  test.  The 
shook  therefore  should  be  considered  of  moderate 
intensity  but  not  of  the  maximum  intensity  that 
would  occur  If  the  flooding  were  difficult  to 
control  with  a  crew  aboard.  The  shook  mounted 
apparatus  are  almost  Invariably  located  at  points 
distant  from  the  hjill  where  the  intensity  of  shock 
Is  greatly  diminished.  There  is  little  question 
but  that  equipment  that  passes  the  Navy  "High 
Impact"  shock  specifications  could  easily  withstand 
the  shock  motions  at  these  locations.  In  most  of 
the  cases  where  readings  were  not  obtainable  the 
mounts  and  gear  were  not  seriously  damaged.  The 
shock  mounted  electronic  gear  was  less  vulnerable 
than  the  ship's  machinery  to  this  type  of  shock 
damage. 
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pH  libiUt  tit  MiP  ^raiuiBlttpr,  la  Main  ladla 
^  CyMimipallff  taiUdl^  <Mar  fraiet#* 


Type  of  Momatiog?  dbM>t  C  t^e  «e«nt» 
L  type  atablUaer  on  toqa  back  cornara* 
about  1/8  Inch. 


on  fb»ur  betiMi  corners. 
Clearanee  of  wuimtej'  is 


^tion  Modes: 
no^cing  Fore  and  Aft 


Socking  Athwartshlp 
Translation  Vertical 


5»4  cps 

3.® 

20.0 


.  b  c  4 

Able  0*55  0.25  0.19  0.1? 

Baker  0.3d  0.50*  0.1?  0.21 


doubtful  accuracy 


Comentfli 

Ms<  A  shock  of  sufficient  intensity  to  botton  the  nounts 
occurred,  but  there  resulted  no  apparent  danage  to 
the  equipment • 

Bakeag?  Except  for  the  deflection  of  the  displacenents 
for  this  test  Yere  abe<ttt  tne  same  as  for  Able. 

There  was  no  apparent  damage  to  the  equipment. 


•^2“' 


T^p  Secret 


On  ftidtr  Trananitter  tgrp*  80-52ABH,  In  Hn<lnr 
franSattar  Roon  (frama  45'»47)« 


Type  of  Mou|y:ijO|^<  C  type  mounts 
at  eenter  of  fo^  bottom  edges, 
the  upper  back  edge.  Clearance 


T^nrt  ^ 


' , 

>  b 

ao 

Promt 

m 

VlllNlW 

Looking 

Stbd. 

i' 

c  d 

iK 

used  <m  fear  bottom  codnera  and 
Two  C  type  mouttta  are  naed  on 
<0  bottom  1/4  iaN}h» 


Photograph!  B4  Cl  95-73a-ll 

Vibration  %dMit 

Boeing  rare  and  Aft 
Ipcki^  Atfedaartship 
Tranaiatima  Vertical 

Able 


10»6  cpa 
9.9 


bed 

--  G.30  0,30 


Comments 

Able:  The  top  mounts  were  destroyed.  The  lower  mounts 
pp^bly  bottomed,  the  general  damage  within  the 
timnaaiiter  room  is  minor,  but  the  damage  outside 
of  the  room  is  very  extwaiTe. 

Bakep:  Beaaudsj  of  the  damage  eadted  by  Able  teat  no 
oh0erwe[tiob«  were  mi^e  far  Baker  taat. 
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CA2f  #3  GtgM: 

loeaUont  On  tjp«  GML-SOiBH  Autonatlo  G«ln  Control  Unit, 
in  Raclar  Transnlttor  Room  (fnuRM  45'-47)» 


Typo  of  MomjitAng:  L  typo  nounto  on  four  bottoM  comers.  The 
Mounts  have  collapsed  so  as  to  rest  on  their  shoulders.  The 
shoulders  can  compress  3/8  to  1/2  inch.  The  unit  is  mounted 
in  an  angle  iron  fraSie. 


Photograph;  BA  CR  95-736-12 


Vibration  Hydes; 

Rocking  Fore  and  Aft 
Rocklni  Athwartshlp 
Tmnslstion  Vertical 


12.2  ops 
9.8 
16.7 


Deflection  jf  inches ) ; 

Gage  CA25  IS  a  b  c 

Able  0.82*  0.50  0.62* 

Baker  — ^**  — **  o.28 


d  e  f  g 
0.62  0.22  0.34  0.34 
0.30  0.40  0.40  1.10 


*Gage  crushed,  limit  of  travel. 

**Gage8  broken  off. 


Comments 


Able;  The  unit  is  in  an  angle  iron  frame  which  was  welded 
to  the  deck  and  to  an  interior  bulkhead.  The  unit 
collided  with  this  frame  indicating  large  dis- 
placements  in  the  3  principal  directions.  However, 
the  unit  did  not  appear  to  be  damaged.  The  trans* 
witter  room  did  not  suffer  mach  damage,  but  damage 
Just  outside  the  compartmont  was  severe.  Somie  tubes 
in  an  adjacent  transmitter  (no  shook  mounts)  were 
broken. 
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aalcTt  Th«  intcoaltj  of  ahoiili  me  emmhat  ipreeter  for 
Bekor  then  for  Ablo.  Xi  ahoold  bo  Boio4  mat  aa 
Idoatleal  oait  aoimtod  jaat  aboTO  tho  amjoet  oao, 
and  on  tho  aamo  anglo  iron  rook,  toro  looao  fron 
Ita  aounti. 

9A?g  #4 

Location  t  On  Range  and  Train  Indicator  tjpo  CIP^$5ABQ«>1 
in  Room,  SufMretruetaro  DofSk* 


Tytjo  sif  Moan  tint  I  Throe  C  typo  aoiintaf  apaeod  aa  ahown  aboYO, 
oxton^  iho  fuix  depth  of  equipnont.  Yortioal  oloaraneo  of 
5/16  inchea. 

Photograph <  BA  08  95-739-1 

Vibration  Modoat 

Rooking  Fore  and  Aft 
Rooking  Atkmrtship 

Ooflootion  (inchoa)t 

SigoWlt -  a 

Ablo  0.13 

Baker  0.30 

Coapionta 

Abloi  The  ahoek  ma  greater  in  the  domlwrt  tlNM  in  the 
apward  direction^  heworor  it  me  wtmr  in  nntnro. 
There  waa  oxtenaiTe  daaago  Joat  adH^  of  llio  Q«X4f . 
ruon,  but  none  apparent  in  C.1.0. 

Baker:  A  ahoek  of  ow^aidorablo  intenaity  in  tho  Yortioal 
***  direction  eauaed  tho  nounta  to  bottoM*  thoro  me 
no  apparent  daaage. 


2A  epa 
e.3 


bed 
0.11  0.46  0.42 

0.25  1.40  0»50 
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CA25  #S  QM«et 

I^Mtijiiat  On  Pita  PoadLtlMk  HUtt-eaWr  (m^  Mnit  tjpa 
OPIfSBc)  llodtl  8C-2,  Id  (LX«C»  Ami* 


Typq  of  Mountlna^x  Short  C  tjrpo  moucita  at  oaoh  Ihttoa  oomar. 

L  typo  Bounto  cn  nppor  book  comor  of  Mdn  unitt  Tortieal 

eloaraneo  is  about  l/S  inch. 

Photoaranhi  BA  CB  95-739-2 

Vibration  Modoa : 

Rocking  Fore  and  Aft 

Rooking  Athnartship 

Deflection  (inches) : 

Gage  CA25  #5  a  b 

Able  0.26  0.30 

Baker  0.19  0.50 

Co— ents 

Able;  The  sho^  mounts  bottomed  hard  and  there  was 
considerable  dleplacenant  after  bottoadng  due 
to  the  bending  of  the  cabinet  parts.  Howerer, 
because  of  the  softness  of  the  mounts  it  is  not 
probable  that  the  shock  was  ssTsre.  There  was 
no  apparant  damage  to  the  unit. 

Baker;  The  Tertical  displae— ents  Indloate  eonsiderable 
shock  in  that  direotion.  There  was  no  apparent 
damage  to  the  unit. 


4.6  cps 
4.5 


ode 
0.42  1.60  9.72 
0.^  0.75  1.66 


•j; 
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CA25  General  Discussion 

Able:  The  spaces  just  exteri^ol  to  all  of  the  coiApartsients 

considered  v/ere  exposed  to  the  blast  and  suffered 
great  structural  damage.  Inside  of  the  cotapartments, 
ho:vever,  there  '.;as  little  evidence  of  shock  although 
bottoming  of  the  shock  xaountecl  units  occurred  in 
many  instances.  As  all  ant3ru:a  systems  v/ere  svxept 
'iv;ay  it  iaust  be  concluded  tliat  the  electronic  gear 
is  less  vulnerable  to  shock  of  these  types  than 
associated  e.^uipnient,  ohocks  caused  by  blasts  of 
much  gre  .ter  intensities  taan  these  vxould  not  occur 
vrithout  desti*oying  the  compartment  spaces  involved. 

It  may  be  assmned,  therefore,  that  protection  for 
greater  intensities  of  shock  than  these  is  not  re¬ 
quired  as  fur  as  air  blast  siiock  is  concerned. 

Baker:  The  siiip  suffered  only  jiiinor  hull  and  mueninery  dai.';- 
age,  tevertheless,  tne  intensity  of  shock  for  this 
test  '.vas  greater  than  for  test  able.  There  v«re 
several  cases  of  mount  failure,  and  bottoiuing  xiaa 
quite  general. 
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§sie^,aKi£^AjaL 


SaiSA  il  Qmeat 

Loeatiwt  On  Shock  Mounted  Motor  Generator  Set«  in  Port 
l^onmrd  Comer  of  coapartaent  beloe  the  control  oub5 


Type  of  Mounting  t  Mounts  are  as  shoeii  on 

botton  comers  of  the  M^>  set.  The  rubber  is  about  1  1/4  inches 
thick. 

Photographs :  BA  OR  140>-X601*>5  and  BA  CR  140->l601>6 
Deflection  (inches) t 

Gage  SSIB4  #1  abode 

Able  0.00  0.00  0,01  0.00  0,00 

Baker  Ship  sunk,  no  data  obtained. 

Comments 

See  "General  Discussion"  for  this  ship. 


SS18A  #2  Gages; 

Location:  On  Radar  Model  SJ>a,  type  CII<-A3AAF-1  on  Foreard 
Starboard  Side  of  Conning  Tomer. 

Type  of  Mounting:  L  type  mounts  on  four  bottom  comers  and  on 
upper  back  aft  comer. 

Photograph:  BA  CR  lAO-1601-7 
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Xx>oking  Aft 
•Side  Vlev/ 


Looking  dtbdi 
Front  View 


Vibration.  Uodest 

Rocking  I'ore  and 
Rocking  Ath\vartship 
translation  Vertical 

Deflection  (inches): 

Gages  3^184 

Able  C 

Baker 


11.5  cps 
11.3 
04 


4  b  c 
0.07  0.07  0.09 


Cotoments : 


See  "General  Discussion”  for  this  ship. 


Locatioot  On  Radar  llodel  SJ-a,  type  C:3C-23  ADH,  on  Fonmrd 
Starboard  Side  of  Conning  tower. 

\ 

of  hunting;  L  type  mounts  on  fu>ur  bottom  corners, 
ograph;  BA  CR  140-1601-8 


Vibration  iJodess 

Rocking  Fore  and  Aft  15*5  cps 

Rocking  Athwartahip  15*0 
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Bafl«etion  (inchiw»)t 
Oag«  SSli4  #3  «  b 

Abl«  —  *  0.01 

fiAk«r  — 

^«g«  dMB«g«d  by  c«.U0«8  other  than 


S31BL  Goparal  Diecwialon 

Ablat  1h«]*|a  was  no  notiewblf  daoago  within  th<tf 
SkLplJack.  Tho  intanaiH^  tf  Whook  waa  naellgibla. 
BakTt  Th«  whip  was  sunk  by  tast  and  no  test  rssnXts 

art  aTailabla. 
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i^l96  aEA 


1^5196  Gaaea 

Location*  On  Control  Cubicle^  Louver  »^rboard  }:4£e  about 
four  foot  from  After  Mqs,  in  After  L^aneuvering  Kooui.  The 
gages  are  8ho^v^  in  the  accon^^anying  figure. 


Photograph;  BA  Cxi;  55-S14-2 

Deflection  (inches); 
flage  Si>196  /ifx  a  b 

Able  0.02  0.00 

Baker  0.07  0.02 

CoRmenta 


See  "General  Discussion"  for  this  ship. 

SS196  ,72  Gages; 

Location;  On  Control  Cubicle,  Upper  Starboard  L'ount  about 
3.5  ft.  from  after  Sdge  of  Cubicle.  The  gages  are  shovm  in 
the  accompanying  figure. 

Photograph;  BA  CR  55-B14-3 

Deflection  (inches); 

Ctage  ^2  a  b 

Able  0.00  0.02 

Baker  0.Q3  0.02 
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SS196  #3  Cm.., 


Location:  On  Control  Cubicle »  Upper  Forward  Starboard 
Corner,  In  After  Maneuvering  Room,  Gage  positions  are 
shown  In  the  figure  below. 


Mount.  Rubber 
la  1"  thick 
except  as 
noted. 

All  steel  that 
is  rigid  to  hull 
is  3A''  thick. 
The  rest  Is 
i"  thick. 


Photograph: 


Rigid  to  hull 
BA  CR  55-814-4 


Deflection  (Inches); 
Gages  3319^  ^3 
Able 
Baker 


a  b  c 

0.00  0.00  0.03 

0.02  0.03  0.04 
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33196  Goneral  Discussion 


Able  and  Baker:  There  'tvas  an  appreciable  evidence  of  shock 

or  shock  damage  i‘/itlxin  the  3ea  haven  after 
either  the  Able  or  the  Baker  test. 


SS30e  APOGAW 


8S308  #1  Qagear 

Location ;  On  Control  Cubicle,  Lower  Forward  Starboard 
Mount  in  After  Maneuvering  Room*  Gage  |»8itlon8  are 
illuatrated  on  the  accompanying  figure. 


Rubber  1”  thick 


Aft 


\ 


Photograph t  BA  CR  55-813-1 

Deflection  (inches); 

Gage  SS308  #1  a  b  c 

Able  0.00  0.01  0.00 

Baker  —  ~  — 

Comments 

See  '’General  Discussion"  for  this  ship. 


SS308  #2  Gages; 

Location;  On  #2  Lighting  Motor  Generator,  Forward  Upper 
Mount,  on  Port  Side  of  After  Maneuvering  Room. 


I 

Top  Secreti 
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?yp»  of  Mounting}  L  type  mounte  on  four  bottom  oomera  and  on 
wo  upper  back  comera.-  Clearance  of  mounts  about  1/4  inch  before 
bumping  on  shoulder. 

Photograph:  BA  CR  55-813-8 

Vibration  Modes; 

Rooking  Fore  and  Aft 
Rocking  Athwartship 
Translation  Vertical 

Deflection  (inches): 

Gages  SS308  a  b 

Able  0.05  0.05 

Baker  —  — 

*Gage  broken. 

SS308  #4  Gages: 

Location :  On  Lo«er  After  Starboard  Comer  of  Control 
Cubicle,  in  After  Maneuvering  Room. 


15  ops 
15 

15  (may  be  rocking) 


c  d  e 
0.11  0.13  — * 


Photograph;  BA  CR  55-813-7 

Deflection  (Inches): 

Gage  SS308  #4  a 

Able  0.00 

Baker  — 


Looking  Port 


b  c 
—  0.05 
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aS30e  #5  Qag— : 

L^atiopt  Op  Upper  Porwerd  Port  Comer  of  the  Cubiele,  In 
After  Maneuvering  Boom. 


Deflection  (Inchea); 

Gage  SS30a  #5  a  b  e 

Able  0.00  0,00  O.Bl 

Baker  _ 

SS308  #6  Gagea> 

Location:  On  #1  Lighting  Motor  Generator  Set.  Upper 
Forward  Mount,  on  Starboard  Side  of  After  Maneuvering  Roca. 


Frcjt  View 
Looking 
Stbd. 


Photograph:  BA  CH  55-813-5 
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D«fl»Gtion  (inchwlt 
0«g«  8^06 1 ^  b 

Abl«  0,00  0.00 

B«k«r  — 


33^)8  Gwral  Diacttsalon 

Abl«t  Th«r«  hm  no  opprecioblo  shook  or  shock  dsaiags 
within  the  Apogsn  during  tost  Abls. 

Bskert  The  Apogan  was  sunk  by  tost  Baker  and  no  gage 
readlnga  were  obtalnod. 
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S8335  DBiTUDA 


l&33SJk.aSMSS.* 

litaytlont  On  Opp«r  Fonrard  Starboard  Comar  of  Control 
Cttblola  In  Altar  HanauTaring  Room. 


Shock  Mounts 
1"  rubber 
sandaioh  In 
oomprassion 


Pfaotoarapht  BA  CR  55>B13-9 


Daflaotlon  (inches) t 
daga"ss!!!^  a 

Able  0.00 

Baker  0.05 


b  c 
0.00  0.02 

0.05  0.06 


Sea  "Oanaral  Discussion"  for  this  ship. 


S3335  #2  Gagas: 


Location;  On  Lower  Forward  StarboaM  Comer  of  Control 
Cubicle  in  After  Maneuvering  Boon. 

Photograph:  BA  CR  55'*813-10 

Def lection  (inches): 
aaie"SS335  f2  a  b  c 

Able  0.00  0.00  0.00 

Baker  0.04  0.07  0.05 
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) 

CoMwnta 


S««  "0«neral  Dlaottaalon*  for  thia  ahlp. 

SS^lliLGasea: 

LoeaUon:  On  Uppar  Forward  Port  Comar  of  Control  Cubiela 
in  After  Manauvarlng  Booaii. 


Photograph:  BA  CR  55-®13-ll 
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Typ»  of  Mounting!  L  typ«  aounta  on  four  bottom  comora  and  on 
t«o  upper  back  comera.  Clearance  of  nounta  la  about  1/4  inch 
to  their  ahouldera  which  are  about  1  inch  thick. 

Photograph:  BA  CR  55-613-12 


Vibration  Modea: 

Rocking  Fore  and  Aft 
Booking  Athwartahip 
Tranalatlon  Vertical 


13.1  cpm 
15 

15  (aoam  rooking) 


Deflection  (inchea): 

Gage  SS335  #4  a  b  c  d  a 

Able  0.00  0.02  0.01  O.Ql  0.00  0.02 

Baker  O.U  0.29  0.10  0.09  0.10  0.07 
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Sm  <*a»n«rtl  DlMttMlQft*  for  thit  ehip* 

\ 

Loftloat  fik  1M«1  8J-1  Badar  Main  Coaival  Unit  tjp« 
CSPSoBmt  at  CaBtar  af  Starboard  Sida  of  Cautiag  Tbvar* 


tr^  of^HoaBtinat  L  tjpa  aounta  on  aaoh  of  faor  bottoa  eomai* 
and  on  tha  iao  top  back  oomara,  Olaaranoa  1/16  to  1/8  laoh  ta 
•hooldara  of  aoonta* 

Phototranhi  BA  CB  9$-8U*l 


m 

Abla 

Bakar 


abed 
0.01  0.00  0.01  0.01 
0.15  0.0?  0.05 


frrFnni 


Ablai  Thera  waa  no  appraolpbla  ehookf  or  ahoek  daaatOf 
elthin  tha  Df'ivida  eauaed  by  teat  Abla. 

Bakart  Tha  Pantuda  auffarad  Tary  ainar  daMga  from  tha 
Bakar  teat.  Soaa  aoall  laaka  daralopad  that 
aaaadd  it  to  leoaa  tha  aaall  aaaont  af  baeyaaoy 
that  It  had,  but  if  parooanal  had  boon  aboard 
BO  traabla  voold  hoTa  oaeurrad.  Fraa  dUplaoooaata 
raoQuriad  on  alallar  gear  on  tha  882|3  Pt^igonat, 
ahioh  naa  aubjaotad  to  a  eontroUad  depth  ohaxga 
teat  (BBL  Bapert  0-8368)  it  la  oatiaatad  that  tha 
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Baker  test  was  aboei  equivalent  to  a  300  lb*  depth 
oharge  dlstkpt  abouit  100  to  ft*  dbmui  of  the 
siibAarlne*  The  defleotlona  of  tb#  apparatMS  were 
of  aaall  Bagnltude  and  little  shook  daaage  oeourrei 
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ftipinAL  finimiJifiTOMR 
Abl«  Tiit 


Sttrfaot  Shipa 

The  following  gwertlisetlone  oen  be  aede  f  roa 
general  observatione  and  I'roa  the  lead  gage  data  concerning 
Able  blast  and  Its  efleete  on  shook  Mounted  equlpatent  In 
surface  ships. 

1.  There  was  no  appreciable  shock  Inten8lt7  below 
the  SMln  deok. 

2.  There  wse  little  shock  daaage  to  equlpnent  that 
was  contained  within  closed  compartaents  above 
the  main  deok,  as  long  ast  (a)  the  conpartaent 
was  not  tom  open  so  as  to  expose  the  equipment 

to  the  direct  blase,  (b)  the  equipment  was  mounted 
only  to  the  deck  and,  (o)  there  was  sufficient 
clearance  (about  6*  from  central  parts  of  exterior 
bulkheads)  to  prevent  eolUslons. 

3.  Stabilizing  aountSj,  that  connected  the  top  of  an 
equipment  to  a  bulkhead,  very  frequently  failed. 

It  is  suggested  that  such  stabilizing  mounts  In¬ 
clude  suitable  shaped  strap  Iron  components  that 
will  deflect  plastically  at  stresses  several  times 
that  normally  encountered  and  with  clearances  of 
several  inches.  Under  no  circumstances  should  apy 
vulnerable  equipment  be  mounted  to  exterior 
bulkheads. 

A*  It  can  be  concluded  that  for  equipment  mounted  to 
decks  or  protected  interior  bulkheads  a  minimum 
clearance  of  1/2  inch  would  be  sufficient  to  ade¬ 
quately  protect  equipment  from  severe  bottoming 
because  of  translational  motions,  if  the  trans¬ 
lational  frequencies  of  the  mounted  equipment  are 
greater  than  10  cps.  However,  displacements 
Inwolved  in  rocking  aiodes  were  several  inches  in 
amplitude  and  a  redesign  and  relocation  of  the 
mounting  systems  should  be  done  to  adequately 
protect  the  equipment.  If  sufficient  clearances 
were  provided,  the  displacements  would  not  be 
objecti.onable  for  the  brief  period  of  the  shock. 
Bottoming  of  shock  mounted  equipment  occurred 
up  to  1500  yards  from  the  bomb,  but  little  serious 
damage  to  this  equipment  occurred  beyond  1000  yards. 
Plates  3  and  4  show  typical  displ-aoements  of  two 
kinds  of  equipment.  The  mounting  arrangements  for 
all  units  of  a  given  type  were  very  similar.  Ihe 
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riexlbillty  and  lack  of  strength  ot  earierior  bulk¬ 
heads  caused  them  to  defora  and  to  be  dmetroyed 
bei'ore  more  than  moderate  shook  intenaitiea  were 
transmitted  to  interior  deck  euriaees.  Because  of 
the  greeter  •trueturel  sirength  end  rigidity  of  the 
heavier  ehipe  a  moderate  damage  of  their  eaiternal 
meiabera  oaumed  a  more  severe  ehoek  within  the  com- 
partmenta  that  they  eitclosed  than  did  corresponding 
siructureX  damage  aboard  a  destroyer. 


Able  Test 

Submarines 

The  nearest  submarine  to  the  Able  blast  that  was 
instrumented  with  lead  gages  was  about  lOCX)  yards.  There 
was  no  appreciable  shock  damage  or  intensity  of  shock  within 
surfaced  submarines  at  this  distance.  The  shock  would  be 
expected  to  be  less  for  submerged  vessels.  Deflections  of 
shock  mounted  equipments  were  generally  less  than  0.1  inch. 

It  ah&  Id  be  noted  that  the  shock  mounted  equipment  aboard 
submarines  was  more  rigidly  mounted  and  the  mounts  were  better 
located  (reduced  coupling  between  the  rocking  and  translation 
modes  of  vibration)  than  was  the  equipment  aboard  other  ships. 

Baker  Test 


In  destroyers  the  shock  mounted  eqqipment,  that  was 
instrumented  with*  lead  gages,  was  located  on  the  superstructure 
decks.  In  the  cruisers  the  instrumented  equipment  was  also  on 
the  superstructure  decks  although  the  C.I.C.  room  was  an  in¬ 
terior  compartment  just  above  the  main  deck.  The  battleship 
had  Instrumented  shdb'k  mounted  equipment  both  on  the  3rd  deck 
and  on  the  signal  and  flag  decks.  As  the  underwater  shock  is 
transmitted  to  the  ship  via  the  underwater  hull  it  is  to  be 
expected  that  the  shock  would  have  attenuated  to  relatively 
small  intensity  at  these  locations.  Nevertheless  the  dis¬ 
placements  of  shock  mounted  apparatus  was  nearly  as  great  in 
the  Baker  test  as  for  Able  for  equipment  in  destroyer  super¬ 
structures  and  for  ship  at  equal  distances  from  the  bombs. 

In  the  cruisers  the  shock  within  superstructure  compartments 
was  of  greater  intensity  for  the  Baker  test  than  for  the  Able 
for  ships  at  equal  disrtances  from  the  bombs.  In  the  battle¬ 
ship  the  shock,  as  evidenced  by  the  deflections  of  shock 
mounted  apparatus,  was  as  great  in  the  superstructure  as  on 
the  3rd  deck  near  the  ships  centerline.  It  is  apparent  that 
the  rigidity  of  battleships  and  cndsers  is  sufficient  to 
transmit  a  considerable  i-ntensity  of  low  frequency  shock  com¬ 
ponents  from  the  hull  to  remote  parts  of  the  ship.  It  can  be 
concluded  however,  that  sh  :k  mounted  electronic  equipment. 


loe«t«d  <ilatant  fr<iia  th«  hull  of  a  ship,  can  withstand  shocks 
caused  by  undsrwatar  sacplslons,  bsttsr  than  machinery  itsas 
located  near  the  hull.  If  it  is  conceded  that  electronic 
equipaent  is  to  be  located  at  considerable  distances  from  the 
mill,  as  was  the  case  for  all  equipment  considered  in  this 
report,  then  the  present  Navy  *Hl|sh  Impact"  shock  specifi¬ 
cations  can  be  relaxed  by  a  limited  amount.  This  does  not 
apply  to  equipment  mounted  within  submarines  about  which 
nothing  can  be  said  as  no  submarine  that  suffered  only 
moderate  damags  was  instrumented  with  lead  gages. 

Plates  5  and  6  show  the  relative  displacements  of 
two  types  of  equipment,  each  type  of  #iich  was  mounted  in  a 
similar  manner  on  mcjay  different  ships.  These  are  comparable 
with  similar  charts  for  the  Able  test.  It  can  be  approxi¬ 
mately  stated  while  considerable  bottoming  of  shock  mounted 
equipment  occurs  for  ships  up  to  about  1^00  yards  from  the 
bomb  for  both  Abie  and  Baker  tests^  inere  wc^a  little  ex¬ 
tensive  damage  to  the  mounts  or  their*  supported  equipments 
at  distances  greater  than  1000  yarda.  At  distances  of  about 
900  yards  or  less,  for  Baker  test,  the  shock  mounts  and  their 
supported  equipment  are  subject  to  considerable  damage  at  all 
locations  on  a  ship. 

Miscellaneous  Shock  Intensity  Notes 

Several  factors  should  be  emi^asised  concerning 
the  general  maximum  intensity  of  shock  which  ship ’ s  equip¬ 
ment  must  be  required  to  withstand.  It  is  generally  agraed 
that  for  non-contact  underwater  explcslons,  equipment  on 
board  ship  should  be  constructed  and  mounted  so  as  to 
remain  operable  as  long  as  the  hull  structure  prevents 
uncontrollable  flooding.  It  is  apparent  froa.  the  Bikini 
test  that  equipment  protected  from  the  direct  Able  blast, 
and  built  to  withstand  the  maximum  ahqck  from  underwater 
explosiona,  car  easily  withstand  the  chock  caused  by  the  Able 
test.  Exceptions  would  be  made  for  equipment  mounted  on,  or 
very  near  to,  expoaed  external  decks  ahd  bulkheads  because 
of  the  large  dlsplacementa  involved. 

For  Baker  test  only  one  ship  considered  in  this 
report  suffered  a  shock  which  would  border  on  uncontrollable 
flooding.  This  was  the  DD410,  located  about  630  yard  from 
the  explosion  which  was  off  the  starboard  beam.  From  a 
superficial  observation  of  the  shodk  damage  there  was  no 
doubt  that  equipment  built  to  pass  prssent  shock  specifi¬ 
cations  would  have  difficulty  surviving  a  shock  of  this 
severity. 
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The  Pensacola  (CA24)  was  abomt  7?0  yards  from  the 
Baker  explosion  as  aeasured  fron  near  siidahip.  The  .ex¬ 
plosion  was  off  the  how  of  the  ship.  While  sowe  flooding 
occurred^  the  damage  to  the  hull  was  far  from  the  limit  of 
unoontrollable  flooding.  An  intensity  of  shock,  as  npuld 
be  caused  by  the  explosion  off  the  beam  of  the  ship  and  at 
a  distance  of  about  600  yards,  would  be  expected  to  be  of  a 
limiting  value.  These  figures  are  taken,  as  they  are  close 
to  the  orientation  of  the  Hughes  (00410).  Other  ships,  as 
the  Hew  York  and  the  Salt  Lake  City,  suffered  relatively 
minor  shocks  compared  with  the  limiting  value  set  by  un¬ 
controllable  flooding. 


-S7- 


Top  Secret 


TARGET  ARRAY  OF  SHIPS  INSTRUMENTED  WITH  "X"  GAGES 

TEST  ABLE 


msTAMoe  TO  oimrcR  of  explosion  in  vanos 

AND  A  RELATIVE  BEARINS  ANSLE  IS  SIVEN 
FOR  EAOH  SHIP 


TOP 

SECRET 


PLATE  I 


\ 


TAROET  ARRAY  OF  SHIPS  INSTRUMENTED  WITH  "X*  OASES 

TEST  BAKER 

MSTANOC  TO  OENTCK  OP  EXPLOSION  IN  YARDS 


t. 


P 


PLATE  2 


iii.BI 


■■■■MBsaa  '  r  1-4 1 '  _  „  _  .  _ 

BBaaaaa‘^**Tr*'’*aaai'*’^'r‘'aar^"raa^raa^^aarR*<*aaa^*'p>r«"'"**a^ 

Baaaa*  >>  1  i  » bbb  >  ^ai  .4-1  "la  • ; .  i a .  1  <- .  «b  <  11 11 ;  ii  .  <  -k?  j  j 

aaaaaaBaBaaaaaaaaaaaaaaaaaiaaaaaaaaaBaaaaaaBat.Ba 


aa 


laaM- 1  a- 

■aa«^A^. 


ri.a 

at-BBBBaa 


IB-  -ra 

BBJL.aa 

*  Bl» 

BBaaBB 


aaBBBBBB 

BaaBBBBBl 

•  1.1  4  »-  I 

aBaaaaaBE 


BBaaaaBaaaaaaBBl 


iBBBBaBB^aai 

iBiBBaaivBBi 

IBBBBaBBBBBI 


5TTi:in 

rTfTirrTr'fBrai 


rrwTTi 


laaaai 


ir»*raav*«i 


i.'ij  A^iu  z.  jx-i  aiijflai  )iL*ijar'. 
r*.  I  i-i»^'B 


ibObbi 

IBBBBBI 


aaBaaa 

BBBaaa 


laai 


iBBBaaaBi 

iBBaaaaBi 


laaai 


laBBaaBBBBaBBBBaaBBaBBBBaaaaBBBBBBBBBaaaBBaB 

B9l<>iiii''1»!l:liBaitlB  IBBii'  .' h  Bl I iiT  M  li  i  Bl  ' ) i  «  ■ 

-  -  ^TaBaaaaaB^.^BMBhiaBaMBtoaaaBaa 

Baaa 


laaMaaaaaaBMi 


laaaai 


laaai 


IBBBBI 


iBBaai 


laai 


BBBai 


IBBI 


la^aai 

IBBBI 

laaai 
liHI 
IB  BBI 


IBBI 


:si 


IBBI 


IBBBBBai 

IBBBBBBI 

IBBBBBBI 

laaBaaai 

iBBBBaai 

IBB'^aBBI 

IBBXBTiai 


I'fll 


IBBI 


IBBBI 

^^inil 


irrni 

IL  il 


IBBBBF^BL. 
IBB^'’-iuJBI 
IBB'AIB'IBI 
IBBr^l  *11 


I  r-.'IBBaF' IBBBBBI 


BBBBBB 

BBBBBB 

IBBBBB 

IBBBBB 


aBBBBBBBl 

aaBBBBBBl 

aaBBaBBBi 


aBUBBBBBl 
'  i  bbbbI 

MMBHBBaBl 


arBBBBBBl 
B  ^bbbbbI 


lirni 

■  ■Bl 
iirxi 


•  1  IBA'B^XBBBBBI 
IB  -BBnBKBBBBBBI 


_ .1  .’"11  _ 

IBBBBTB BBBbBBBBBB  I 


IBB^BjrJBBBBBMBBIBBI 


IBHB  ~  JB^ 


IBBBI 


i7iri 


it'Bt  XBi::i 


lUBB^I 


IBB.ll 


irraa:. 


IBBVl 


'BBBI 


lUI 


;diar;rBi 


IBK 


IBBBI 

•IBBI 


IBBI 


in.'ii 

IMI 


IBM 


IBBI 


>BB< 

•mm- 


IBiIBBBBaBI 

ir>'Bfll“lBBI 


ir»iai 


IBBBBBBBBI 

I^BBBBBBBI 


|[*  II 
IMI 


IBBI 

IBBI 

IBBI 


IBBBI 

laiai 


BBBBI 


lii 


IBBBBBBBBBBBBBBBBBBBnBBBBlIBBBBBBBBB  BBBBI  11 


iBBBflaai 


itijBBSSr'nH 


IBBBI 


IBBBI  BBIII 


III 


iBaaiiaaBBii 


nil 


_ IIIBBBBIIBBBBBBBBB BBBBI  _ 

IB  BBB  BBI  IBBBBIIBBBBBBBBB  BBBBI  II 


SI 


IBBBI 


nil 

II 


iibbbbIi! 


IlIBBBBBBBBB  IBBBI  II 


nil 


IBBBIII 


IBBII 


Mil 

nil 

III! 


IBBBBBBBBBI IBBBBBBBBBBBI BBIIBBBBIIBBBBBBBBB  IBBailBaBBaBBaBI 
■aBBBBBBBl  laBBBBBBBBBBaBBIiaBBailBBaaBBaBBIflaBlIBBBBBBBBBI 


_  _  _ _ JlIBBBBIIL _ 

laaBBBBBaBB  laBBaaBBaa  bbb  bbi  ibbbbiibbbbbbbbb  i 


nil 

111 


.  IBBBBBBBBB IBBBBBBBBB  BBB  BBI  IBBBBI  IBBBBBBBBB  BBBBI  IBBBBB  BBBBI 
iBBBBBBBBBBIBaBBBBBBaBflBBBlIBBBBIinaBBBBBBBBBBI  IBBBBBBBBBI 

- 11  IBBBBI  IBBBBBBBBB  BBBBI  II 

11  laBBBBBBBBBBaBB  BBBBI  II 
BBBBBBBaBB  IBBBBBBBBBBBB  BBIIBBBB  IBBBBBBBBB  BBBBI  IBBBBBBBBBI 
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CONBBEIiliM- 


Defense  Special  Weapons  Agency 

6801  Telegraph  Road 
Alexandria.  Virginia  22310-3398 


TRC 


18  April  1997 


MEMORANDUM  FOR  DEFENSE  TECHNICAL  INFORMATION  CENTER 

ATTENTION:  OMI/Mr.  William  Bush  (Security) 


SUBJECT:  Declassification  of  Reports 


The  Defense  Special  Weapons  Agency  has  declassified  the 
following  reports: 


■  ’>'T 

y 


XRD-203-Section  12'''' 
XRD-200-Section  9 
XRD-204-Section  13 
XRD-183 

XRD-201-Section  10*''* 
XRD-13 1-Volume  2- 
XRD-|143*-' 

XRD-142^ 

XRD-138v^ 

XRD-83V 

XRD-80^ 

XRD-79 
XRD-7  6^" 

XRD-106 

XRD- 105-Volume  1 
XRD-lOO'' 


1^ 


TRC 


18  April  1997 


Subject:  Declassification  of  Report 


./ 


ABE=T7^5835Li 

y_  AD-376832L’^ 


XRD-98'' 

XRD-97‘^ 

XRD-96 

XRD-95 

XRD-94'' 

XRD-93'^ 


XRD-92-Volume  2^ 
XRD-91-Volume  1 


XRD-90 

XRD-89c-^ 

XRD-88i^ 

XRD-87^ 

XRD-86i^ 

XRD-99'^ 

XRD-78 

XRD-44  *' 

XRD-85‘^ 

XRD-77i^ 

XRD-103'^ 

XRD-104'^ 

XRD-102'^ 

XRD-lOl" 


TRC 


18  April  1997 


Subject:  Declassification  of  Reports 

*  XRD-114r 

In  addition,  all  of  the  cited  reports  are  now  approved  for 
pxiblic  release;  distribution  statement  "A”  now  applies. 


'yaA/uJt^ 

ARDITH  JARRE TT 

Chief,  Technical  Resource  Center 


